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high tem peratu reS tie patented and exclusive design of 


Lunkenheimer Breech-Lock Valves — similar, in principle, to the breech of an artillery piece 


— means an end to bonnet-joint leakage in high-pressure valves. A seal-weld without Bolts or 
gaskets is all that is required for perfect body-bonnet tightness. High-pressure steam service calls 
for the best in low-maintenance, high-performance equipment. In valves, that's 
Lunkenheimer Breech-Lock. The Lunkenheimer Company, Cincinnati 14, Ohio. 


You can’t find the cost of a valve on a price list 


L Lu NHEIMER 


STEEL 
pve tHe one NAME IN VALVES 
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tailored to meet your requirements 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 


chines, large pumps and the like. Each unit is 
designed to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern t mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 Ibs., 660°F and 50 Ibs. back pres- 
sure. ob papa with a variable-speed governor, 
operated by remote control, the speed of the unit 


may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for —— tur- 
bine drives, a Terry engineer will be pleased to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; T gears are de- 
scribed in bulletio. S-130. 


THE TERRY STEAM TURBINE CO 
TERRY SQUARE, HARTFORD 1, CONN. 
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Power (with which are consolidated Science and Industry, The Engi- 


speaking of Power 


Looking ahead is a fascinating and highly im- 
portant activity for both practicing engineers and 
engineering editors. In glancing through the ten- 
tative progrem for the ASME-AIEE National Power 
Conference to be held in Philadelphia Sept 21 to 
23, I note a panel session scheduled to do just that 
—analyze the kind of problems engineers will face 
up to within the next 20 years in both utility sys- 
tems and industrial plants. 

Harold Foote, President and Chief Engineer of 
Commonwealth Associates, will probe the utility 
picture while Power staffers Jim O'Connor and 
Norm Peach will make the industrial power-system 
analysis. The wrapup on how to effectively train 
people to cope with these problems will be handled 
by Dr ETB Gross of Illinois Institute of Tech- 
nology. One portion of the O’Connor-Peach paper, 
a survey of current industrial electrical-system de- 
sign features, will be found in next month’s Plant 
Design Issue. 


Three years ago this month we published our 
75th Anniversary Issue. As one part of that 728-p 
volume we took a penetrating look at the broad 
field of energy systems and the specific changes we 
felt were coming. In analyzing trends for both the 
utility and, industrial-plant areas, we tapped the 
brains of our country’s top manufacturing firms, 
consultants, large equipment users. Now, three 
years later, it’s interesting to read through our 
evaluation of often widely differing viewpoints. 

If you'd iike to check our forecasting to date, 
you can order a free copy of this report by circling 
No. 200 on the Reader Service Card, p 115 in this 
issue. We'll send out single copies as long as our 


supply lasts. 
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Worlds Largest Boiler 


GOES ON LINE 


Serving 475,000 Kw turbine, B&W supercritical 
Universal Pressure® Boiler now in service at Breed Plant. 


The biggest boiler ever built... capable of generating about 
4-billion kilowatt hours annually, enough electric power for 
more than 1,000,000 average American homes... is now on the 
line at the Breed Plant of the Indiana & Michigan Electric 
Company on the American Electric Power System. 


Operating conditions are: 3500 psi at 1050/1050/1050 F. To 
get some idea of the output of this new supercritical pressure unit 
just compare the famous Hoover Dam. Kilowatt hours produced 
at the Breed Plant are about equal to the amount produced 
annually at Hoover Dam... yet the cost of putting this plant on 
stream (per kilowatt of electricity) will equal about 1/6 that of 
building a new Hoover Dam today. 


This is the second Universal Pressure Boiler to go on the line. . . 
and there are more on the way. As at the Breed Plant, products 
of Babcock & Wilcox engineering and research will help utilities 
and industry to meet the challenging growth of the future... 
The Babcock & Wilcox Company, Boiler Division, Barberton, O. 


THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 
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Lower fuel costs . . . reduced boiler outage . . . minimum man- 
ual cleaning . . . inhibited tube corrosion—these are dramatic 
savings achieved by Diamond Chemical Slurry Spraying 
Systems, a revolutionary method of controlling and re- 
moving tube deposits generated by burning oils high in 
vanadium, sodium and sulphur content. 


Service tested on some 40 installations, Diamond Slurry 
Spraying offers a distinct economic advantage over fuel 
additives because it treats only that ash which collects on 
the tubes. Magnesium oxide-based slurry is sprayed on 
heating surfaces by conventional soot blowers modified to 


discharge, in alternate cycles, both the normal cleaning 


medium and slurry. The chemical slurry coating changes 
chemical composition of deposit so that it’s easily removed 
by normal blowing. 


If you burn — or are considering burning low-grade oil, 
it will pay you to take a close look at Chemical Shurry 
Spraying . . . another Diamond-Developed Boiler Cleaning 
System. At your request, our engineers will make recom- 
mendations based on your specific requirements. Call, 
write or wire for complete information. 


DIAMOND POWER SPECIALTY CORPORATION, Lancaster, Ohio 
DIAMOND SPECIALTY LIMITED, Windsor, Ontarie 
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Single-stage, steam-driven hydrogen recycling 
compressor in a modern refinery. 


Four Class H-CE, four-corner — supply all require- 
ments in a large automobile plant. 


A 250 hp. four-stage compressor in an air sepa- 
ration process. 


Three-stage, Class H-CE Compressor installed in 
a chemical plant. 


Chicago Pneumatic offers a wide variety of designs of compressors 
in sizes up to 5,000 horsepower and for pressures up to 15,000 psig. 
Included are the Class O horizontal duplex and the Class H hori- 
zontal four-corner in addition to the Class FE balanced-opposed. 
The horizontal duplex machines are preferred for many applica- 
tions because of their low speeds, greater accessibility, greater flexi- 


bility of cylinder arrangements for many multi-stage installations, 
and lower maintenance cost. 


: . For complete information, write: Chicago Pneumatic Tool Com- 
OCE Compressors serving an iron pany, East 44th Street, New York 17, N.Y. 
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@ Motor or steam drive 
@ 200 to 2,000 hp 
@ Vacuum to 15,000 psig 


Chic ago Pneumatic 8 East 44th Street, New York 17, N.Y. 


AIR AND GAS COMPRESSORS « VACUUM PUMPS « PNEUMATIC AND ELECTRIC TOOLS « DIESEL ENGINES « ROCK DRILLS « HYDRAULIC TOOLS 
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Typical of the modern U.S.-Flag tanker fleet using Bailey 
controls is the ESSO Gettysburg. You'll also find Bailey, - 
controls aboard Naval ships, cargo ships and lake steamers. 


At the Shippingport Station, world’s first full-scale atomic, electric ; 
power plant devoted exclusively to civilian use, Bailey instru- 
ments and controls help to secure full capacity and safety. 
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Bailey meters and controls in centralized control room at Tulsa 
Power Station, Public Service Company of Oklahoma. In 
steam-electric generating plants of this kind, Bailey has in- 
stalled more combustion, feed water and steam temperature 
controls than have all other makers combined. 


IT’S BAILEY... 


| 


for the latest and safest 
instruments and controls for nuclear 
and conventional power plants! 
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Many of the power plants of the future will have 
controls and instruments designed and built by 
Bailey. There are two reasons: Bailey’s continuing 
research and development toward the latest equip- 
ment for industry's needs; Bailey’s 40-year 
association with the hardware and economic 
requirements of the industry. 


If you are planning new or improved power plant 
facilities, call on Bailey engineers to insure that 
your system will have the proper balance both as to 
economics and needs . . . that there will not be the 


unnecessary expense of over-instrumentation or con- 
trol . . . nor the duplication of equipment functions. 
Call on Bailey for primary sensing devices, indi- 
cators, loggers, control units, panels, data handling 
equipment, computers for performance analysis, and 
supervisory controls. You'll find designs ranging 
from conventional to the most sophisticated . . . 
mechanical, pneumatic, electric and electronic, 
including solid state. 
There's a Bailey District Office or Resident Engineer 
close to you. Check your phone book, or write direct. 
Al42-2 


instruments and controls for power and process 


BAILEY METER COMPANY 


1036 IVANHOE ROAD «+ CLEVELAND 10, OHIO 
in Canada—Baliey Meter Company Limited, Montreal 
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Except for the firing aisle and contro! room, Boller Unit 7 is outdoors and 
subject to sub-zero temperatures. The unit delivers steam at 850 psig and 
900°F to a 16,500-kw turbine-generator installed in the tall building (left) some 
200 feet away. 


Copes-Vulca 
boiler contro 
automaticall 
balances 

output with = 
demand at 
Taunton Plant. 


Eleven miniature Copes-Vuican stations on this operating provide re- 
mote control of all pr with t tic-to-r |, or manual-to-auto- 
matic selection, with “bumpless” transfer. Automatic and manual loadings 
can be matched perfectly without going through a seal or reset position. 
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The Municipal Lighting Plant in Taunton, 
Massachusetts, selected Copes- Vulcan to provide 
Unit 7 with precision boiler control. Featuring 
simplicity of circuits and dependable accurate 
components, the Copes- Vulcan system automat- 
ically maintains a constant main steam-header 
pressure under varying demands. Peak loads 
reach 170,000 pounds per hour. Operation re- 
mains under fully automatic control down to 
40,000 pounds per hour. 


Unique combustion control includes skillfully 
designed circuits for fuel-loading report-back 
and fuel cut-back. Other controls assure con- 
stant furnace pressure, the correct ratio between 
steam flow and air flow, and a practically con- 
stant drum water level. 
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Diaphragm-type contro! valve (upper left) 
is used with Copes Type 3-L feedwater 
control. The vaive features positioner, air 
lock, and side-mounted handwheel for 
emergency operation. 

Designed for superior accuracy and 
long range dependability, Copes-Vuican 
vaives establish new standards of effi- 
ciency for pressure, temperature, flow, 
and level control. 

Two versatile regulator vaives are 
available for pressure standards from 
125 through 2500 pounds. Diaphragm- 
type CV-D is designed for remote control 
service, can be direct or reverse acting, 
features excellent rangeability. Piston- 
type CV-P is designed for high-duty serv- 
ice, assures maximum power with pre- 
cise positioning. Write for Bulletin 1027. 


The two field mounted Copes-Vuican in- 
re transmitters (lower 


dicating pressu 
left) are used for feedwater (left) and 
Proportional action 


fuel olf (right). with 


Copes-Vuican transmitters feature 
good repeatability. Standard output pres- 
sure is 3 to 15 psi for input bands of 1 
to 100%. Outputs of 6 to 30 psi and 12 
to 60 psi are also available. Write for 
Bulletin 1036. 


Drive unit (right) for the inlet damper of 
the induced-draft fan is installed at ground 
level outdoors. Insulation, used for pro- 
tection against adverse weather, is 
easily removed for inspection and main- 
tenance of the unit. 

Copes-Vulcan Drive Units permit re- 
mote positioning by automatic or manual 
signals. They may have linear, square, 
or square-root characteristics, or may 
be field-characterized. 

Five models are available. All have 90- 
degree angular rotation and may be 
manually operated by a handwheel. Write 
for Bulletin 1033. 


Temperatures and pressures regulated. 
Air-heater temperature, mill pressure, and steam 
temperature at the superheater outlet are accu- 


rately managed. 


A complete line—a complete service. In 
addition to boiler control, the Copes-Vulcan line 
includes complete systems for fully automatic 
soot blowing, pressure reducing, and desuper- 
heating. All are custom engineered. All are backed 
by more than 50 years of design experience. 


Whether your boiler be large or small, power or 
process, Copes-Vulcan can provide a unit or a 
coordinated package to meet your requirements. 


For the complete story, write for Bulletin 1065. 
Copes-Vulcan Division, Erie 4, Pennsylvania, 


Copes- Vulcan Division 


BLAW-KNOX 
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George Edick, Domestic Sales Manager, The Cooper-Bessemer Corporation, 
and Floyd Paschke, Sales Manager, The Rotor Tool Company, explain... 


HOW BOOST YOUR 


PRODUCTIVITY 
WITH COMPRESSED AIR 


For more facts circle 210 on Reader Service card, p 115 


i 


The thing that counts in getting top output with air tools is 

‘air pressure at the tool, under load. \s this productivity what 
it should be in your plant? Here is a service that helps you 
find out for sure... 

The teaming up of application service engineering of 
Cooper-Bessemer and its new subsidiary, Rotor Tool, provides 
full-scope experience to help you analyze your compressed 
air needs and plan your facilities for optimum production 
efficiency. This experience encompasses the study of compressor 
Capacity requirements, number of compressors and their loca- 
tion for greatest economy, regulation of the plant, the distri- 
bution system and portable air tools. This service is yours 
without obligation. 

It will pay you to call in the nearby application engineer of 
Cooper-Bessemer or Rotor Tool to help you make sure that 
you are getting maximum productivity with compressed air. 


Installing a Cooper-Bessemer DMR-3 Air Compressor 
jor foundry service. Capacity is 1670 cfm at 110 psig dis- 
charge. Other units available for service down to 572 cfm. 


Cooper-Bessemer Model EM Air Compressor in a metal- 
working plant. Rated 1125 cfm at 110 psig discharge. 
Other models in ratings up to 10,000 hp. 


BRANCH OFFICES: Grove City + New York + Washington - Gloucester 
Pittsburgh + Chicago « Minneapolis « St. Louis - Kansas City - Tulsa + New Orleans 
Shreveport Houston - Greggton Dallas Odessa Pampa - Casper Seattle 
San Francisco + Los Angeles 

SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd. ... Edmonton + Calgary 
Toronto + Halifax + Stratford 

C-B Southern, Inc. . . . Houston 

Cooper-Bessemer International Corp. ... New York + Caracas Anaco 
Cooper-Bessemer, S.A....Chur, Switzerland « The Hague, Netherlands» Mexico City 
The Rotor Tool Company . . . Cleveland 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS. DIESEL 


Loe 
COMPRESSORS: RECIPROCATING ANO CENTRIFUGAL 
ENGINE TURBINE O8 MOTOR DRIVEN 


Before shipped every 


run-in and tested 


Part of Onan’s testing facilities—largest electric generating plant testing area in the industry! 


Big, brawny bearings on Onan engines—twice the Stellite coated exhaust valves and valve seats. One 
bearing area of most competitive bearings. Means of toughest alloys known. Gives you up to 300% 
longer life between overhauls. Another of many ways longer valve life than uncoeted valves. It’s the im- 
that Onan is built up to performance, not built down rtant details like this that make Onan more econom- 
to a price. ical in the long run. 
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Onan Electric Plant is 


And we mean every Onan Electric Plant! This rugged 
workout under load means every Onan is ready for 
hard work the day you get it! 


Every Onan plant has a nameplate with 
horsepower and output ratings. Every 
single plant is put through a series of 
tough tests to make sure it does what the 
nameplate says it will do before it is crated 
for shipping. 

But this isn’t enough. Inspectors from an 
independent laboratory pay our factory 
frequent surprise visits. Their job is to 
check and double-check —our tested plants 


as well as our testing equipment and 
methods. They pull a plant off the line, 
run it, stop it, gun it, stall it, check and 
recheck. The end result is Onan’s exclusive 
Performance Certification ... your guaran- 
tee of getting the power you paid for. 

See the dependable Onan Generating 
Power Plants soon. You can find an Onan 
distributor in the Yellow Pages in every 
major city, or write direct. 


ONLY ONAN GIVES YOU THIS CERTIFICATION 


D. W. ONAN 
Minneapolis 14 


Leading Builder 
of Electric 
Power Plants 
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FOR TEMPERATURE VALVE JOBS 


WELBOND VALVES—designed specifically to provide bet- 
ter, longer maintenance-free service in high pressure/high 
temperature power plants—have won resounding accept- 
ance from operators of modern steam plants everywhere. 
Welbond performance speaks for itself. 


Why do Yarway WELBOND valves give these results? Be- 4 
cause only WELBOND combines all these valve advantages: . —_— 


ae : : Four of many Yarway Welbonds instolled in large 
Valve stem of 321 austenitic stainless steel prevents pit- eastern public utility plant. Steam pressure 1850 psi; 


ting. As an added precaution special inhibited packing 
gives still greater assurance against stem corrosion. 


oy Quick accessibility of all working parts through top 
of yoke. 


vA Unique seat design with thermal compensating groove 
provides non-distorting seat, assuring drop tight shut- 
off. Reseating tools available for quick “on the job” 
repairs to valve seat. 


Four of nv s ¥ Welbond: in station 
One-piece forged chrome-moly steel body and yoke. large mid-west viility. These Welbonds installed 


vA Easy-grip, ventilated handwheel. 
7 A Smooth inner contours, reduced pressure drop. 


Yarway WELBOND valves are “proving their mettle” on 
high pressure boilers in all general services requiring small 
valves (%” through 242”). 


Try WELBONDS in your plant. Write for free Yarway 
Bulletin B-454. 


@ Four Yorwoy Welbonds on main steam line to 
turbine at southern power plant. Pressure 2310 psi; 
temperature 1000°F. Over 100 Welbonds in plant. 

YARNALL-WARING COMPANY 

100 Mermaid Ave., Philadelphia 18, Pa. 

BRANCH OFFICES IN PRINCIPAL CITIES 


@ Six of more than 900 Yarway Welbonds installed 
in various power plants of southwest utility. Boiler 
drum pressure in this plant—2150 psi; superhect 
temperature 1005°F. 
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NEW SAFETY 


NEW STORED ENERGY 


This 1s the all-new I-T-E 
type HK metal-clad switchgear 


Roomy interior for easy access. Only I-T-E gives 
you a separate 30-in.-high instrument compart- 
ment, completely isolated from the high-voltage 
compartment. And it’s closer to the floor, so 
you can reach into it easily. Put your elbows in 
and work in comfort. High visibility white inte- 
riors simplify installation and trouble shooting. 
Your control wiring can easily enter from the bot- 
tom or through the top sheet. 


Free detailed bulletin—new strip film. Get the whole story about a// the new advances in this I-T-E metal-clad 
switchgear. Learn about its easier operation, greater safety, and superior protection. Send for Bulletin 
2801-2A. And ask also to see the new sound strip film. Can be shown to you singly or to your group. Contact 
your nearby I-T-E sales office or write I-T-E Circuit Breaker Company, Dept. SW, 1900 Hamilton St., 
Philadelphia 30, Pa. 
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Fits where others won't. This is a 4160 
volt switchboard. See how low and 
shallow it is compared with old stand- 
ards. It's only 80 in. high and 58 in. 
deep. So it saves both floor space and 
overhead space. <joes easily under low 
ceilings. Fits in narrower aisles. And 
its reduced height puts all instruments 
at casy-to-read eye level. Roomy cable 
compartments at the rear are accessible 
through hinged doors. All insulation in 
the switchboard and circuit breakers is 
flame-retardant and track-resistant. 


Closed -door drawout. The door stays 
closed while the breaker is moved from 
connected . . . through test position . . . 
to disconnected and back. There's al- 
ways solid steel at ground potential 
between the operator and the live parts 
of the gear. Even an inexperienced man 
is completely safe. Since doors stay 
closed, aisles need never be cluttered. 
And foreign matter can't get into 
breaker compartments. 


Stored energy closing. This is not simply a 
new feature added to an old design. It is in- 
tegrated into a completely new circuit breaker 
design. Gives you fast, uniform closing every 
time. Prolongs contact life. And you can 
close the circuit breakers even without con- 
trol power. For greater economy, the spring 
charging motor draws only one-tenth the 
current of previous methods, 


current transformers. They're 
accessible from the front. You don't need to 
disturb your cable connections at all. Just 
remove the shutter barrier assembly over the 
primary studs, and there they are. As this 
view shows, you can locate current trans- 
formers on both load and line sides of the 
circuit breaker, providing more flexibility 
in relaying. 


Compact 4160 volt circuit breaker. Low center 
of gravity permits casy, safe, one-man main- 
tenance. High-strength, flame-retardant track- 
resistant moldings eliminate need for structural 
metal above the base frame. Provides insulation 
strength where needed most. Arc chutes tilt for 
easy inspection. Lift off without tools. Modern 
materials and new design result in substantial 
reduction in circuit breaker size. 


@) I-T-E CIRCUIT BREAKER COMPANY 
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Only three parts needed to convert your OS & Y 
vaive to gear operation: (a) Crane Converto-Gear 
Operator, (b) adapter for mounting operator on 
vaive, (c) yoke sleeve adapter. Handwheel and 
mounting bolts furnished with conversion kit. 


| Now you can convert to rapid, easy gear opera- 
tion on many of your Crane iron and steel gate 
| valves without removing them from the line! 
Changeover is simple and fast with Crane’s new 

| Converto-Gear Operator. 


Your Crane Distributor can give you com- 

plete information on this brand-new idea in gear 

) operators for gate valves. The Converto-Gear is 

) standard and universal, readily mounted on 

) Crane iron and steel gate valves in sizes from 

| 6-inch to 36-inch, in outside screw and yoke or 
| non-rising stem patterns. 

And new orders for gear operated valves can 

be filled with unprecedented speed because the 


seek with te 1 from stock. No special yoke castings or brackets 
Anti-triction bearings reduce operating effort. > are needed . . . just the basic gear operator and 
Totally enclosed unit is weatherproet, self- > a simple two-piece adapter. 

lubricating, impact-resistant, and withstands 

temperatures ap to 250 F. 


CRANE CO... INDUSTRIAL PRODUCTS GROUP 
4100 S. KEDZIE AVE., CHICAGO 32 


VALVES + ELECTRONIC CONTROLS + PIPING 
PLUMBING + HEATING + AIR CONDITIONING 
HEAT EXCHANGERS + CYCLOTHERM® BOILERS 


Te convert your OS & Y valve, (1) remove the handwhee!, (2) mount the yoke sieeve adapter, (3) countersink 4 
holes for the Converto-Gear adapter, (4) bolt the adapter in piace and attach your Crane Converto-Gear Operator, 


(5) and you're ready for smooth, manual operation, (6) or fast operation with an air or electric power operator. 
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(at right) 4,000-90,000 ib/hr — The compact Type VP 
package boiler is available in two basic types and in a wide 
range of capacities from 4,000 to 90,000 Ib/hr. Shipped 
ready to install on a simple foundation. Features include: 
Pressurized firing, water cooling on all four sides, push- 
button operation, minimum noise and vibration. 

C-E SHOP-ASSEMBLED BOILERS: Type VP — Pockage boiler for the mojority 
of industrial steam needs; Type PCC—Controlied circulation. For high output, 
high temperatures; Type HCC — High-temperature-water boiler. for lorge- 


scale heating uses; Type WCC — Utilizes woste heat from industriol furnaces. 
Controlled circulation. 


UTILITY-BOILER 


GIVES EXTRA 
DEPENDABILITY 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
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To a large extent, a utility company’s operating cost is 
based on the efficiency and dependability of its steam 
generating equipment. With a major part of its business 
being with these power companies, C-E has developed 
a “utility-boiler” engineering philosophy that applies to 
all C-E products, large or small. You can be sure that 
your C-E boiler represents the latest thinking in thermo- 
dynamics and boiler design — and that materials and = 
construction meet the most exacting standards. For ee 


extra dependability, specify “C-E.” 3,900,000 Ib/hr—A good example of utility-boiler 


. : engineering . . . C-E is currently at work on a new 
Write to C-E for answers to your questions on C-E boiler for Commonwealth Edison Company, Chicago, 


, which is the largest boiler ever ordered by an Ameri- 
package and shop-assembled boilers. Catalogs are cur- can utility company. The huge unit will serve a 


rently available on types VP, PCC and HCC. 510,000-kw generator and have a rated capacity of 
3,900,000 pounds of steam an hour. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
Canada: Combustion Engineering-Superheater Ltd. 
C-285 
PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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DEVELOPED BY PHELPS DODGE 


CUFENLOY-30... DRAWN, STRESS-RELIEVED 
CONDENSER TUBES THAT OFFER IMPROVED 
PROPERTIES ...CUT BUNDLE COSTS! 


Approved under ASME Code for unfired pressure vessels 


New, high strength Phelps Dodge Cufenloy-30 con- as much as 15% with consequent lowering of cost per 
denser and heat exchanger tubes are the result of years —_— bundle. 

of intensive Phelps Dodge research devoted to improving 
the properties of copper base alloys. 

Cufenloy-30 (copper-nickel alloy containing nomi- 
nally 70% copper and 30% nickel) properties offer OEM 
and re-tubing users these important advantages: Cufenloy-30 tubes are fabricated by a special Phelps 
Dodge-developed drawing and heat-treating process that 
is unique in the industry. Test data on this improved 
tube was thoroughly evaluated by an independent re- 
2. Thinner tube walls, when substituted for annealed _ search institute and final results submitted to The Amer- 
cupro-nickel 30%, that reduce total tube bundle weight —_ican Society of Mechanical Engineers. Under case num- 


3. Cost reduction up to 50% per bundle without any 
sacrifice of safety when substituted for the annealed 
65/35 nickel-copper alloy. 


1. Increased tensile and yield strength for up-to-800°F. 
metal temperature. 
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Comparison of minimum wall thickness 
of %" O. D. tubes of various alloys when 
made to ASME code requirements. 


450°F 


ASME Allowable Stress Values, psi to comply 
At Design Temperatures with Allowable Stress Values 


Minimum Wall Thickness (inches) 


600°F %* 0. D. Tube 
at 450°F at 600°F 


14,750 


14,700 


ber 1266 the ASME Boiler and Pressure Vessel Com- 
mittee unanimously approved Cufenloy-30 tubes for use 
in ASME unfired pressure vessel code applications. Also 
the ASTM B-5 Committee has included the Cufenloy-30 
alloy in the B-111 specification for copper alloy con- 
denser tube. 


Cufenloy-30 tubes, in drawn, stress-relieved condi- 
tion, are available in all standard condenser and heat 
exchanger sizes, in famous Phelps Dodge uniform bore 
Dual Gauge and in ““U” bend tubes. For further infor- 
mation, contact your local Phelps Dodge sales office or 
write Dept. P-1 forthe Cufenloy-30 technical brochure. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 Park Avenue, New York 22, N.Y. 
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A greater number of utilities and indus- 
trials are standardizing on Garlock for 
low-maintenance, leak-free sealing 
throughout the plant. , 


For rams, plungers, and reciprocating 
rods, Garlock CHEVRON* Packings 
offer positive, low friction service. 
With an exclusive hinge-like construc- ct; 
tion, CHEVRON packing rings tighten ‘ 

to prevent leakage as pressures in- 
crease. When pressures decline, the 
rings ease off to permit free operation 


of the rod, ram, or piston without , 
leakage. CHEVRON packing rings pro- 4 

vide adequate heel clearance for easy 
ENGINEERED installation. Once installed, further , 
PRODUCTS gland adjustment is rarely, if ever, ’ 
necessary. Catalog AD-104. 


stems, and reciprocating rods, rams, and P 
plungers, Garlock LATTICE-BRAID* ' 
Packings are engineered for longer P 
packing life. They employ a through- 
and-through braiding construction. As 
illustrated, each strand passes diago- ‘ 
nally through the packing at a 45° i 
angle. This unique construction makes 
a completely unified structure, result- 
ing in greater strength. Since there is . 
no single outer braid to wear through, ‘ 


Garlock LATTICE-BRAID wears far : 
beyond the limits of ordinary pack- . 
ings. Catalog AD-131. 

For rotary shafts, Garlock PK MECHAN- ‘ 
IPAK Mechanical Seals are easy to ’ 


install and maintain. They are com- ‘ 

pletely self-contained ... no parts to 
put together. Rotating portion simply 
slides onto shaft; stationary portion 
positions quickly. Once installed, fur- . 
ther adjustment is unnecessary. No ' 
parts of the seal move on the shaft or 
sleeve, eliminating wear on the shaft. 
Available in shaft sizes from %” to 3” , 
for shaft speeds up to 2000 f.p.m. and ' 
higher. Catalog AD-150. 


Take advantage of Garlock’s years of 


experience with sealing problems of 2 
all types. Call your local Garlock rep- ' 
resentative at the nearest of Garlock’s P 


26 sales offices and warehouses through- 
out the U.S. and Canada. Or, write , 
for the catalogs indicated. . 


Garlock Inc., Palmyra, New York 
Canadian Div.: Garlock of Canada Ltd. i. 


Plastics Div.: United States Gasket . 
Company ' 
Order from the Garlock 2,000 . . . two hs 


thousand different styles of Packings, j 
Gaskets, Seals, Molded and Extruded ; 
Rubber, Plastics Products 


“Registered Trademark 
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CHEVRON Packings can be applied against water, 
steam, oil, gases and chemicals to 600° 


- 


LATTICE-BRAID Packings are used to 700°F in 
water, steam, oil, gasoline, inert gases, acids, 
caustics, other chemicals, 


PK MECHANIPAK Mechanical Seals operate at tem- 
peratures to 212°F, pressures to 150 p.s.i. in water, 
oil, alcohol, mild acids and solvents, 
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The answer can be important to you. True, you 
can combine several makes of instruments into a 
system and get adequate results. But you usually 
pay a penalty for hybrid systems. There’s the burden 
of responsibility for engineering and maintaining the 
system. There’s the question of whether it will do 
what you want it to. There’s the problem of modify- 
ing various makes of components to work together. 
And there’s the inconvenience of buying instruments 
and spare parts from several suppliers instead of one. 


Single-Source Responsibility. You avoid all of this 
with an all-Honeywell data processing or automatic 
control system. All components, from primary meas- 
uring elements to final controls, are supplied by 
Honeywell. If your requirements call for an analog 
or digital computer, Honeywell can supply it. From 
our systems engineers you get the advantage of 
experience gathered over 75 years of measurement 
and control work in scientific, military and industrial 
operations. And Honeywell takes full responsibility 


for the system, from initial planning through install- 
ation and startup, and even including maintenance. 


Conserve Your Working Capital. You can conserve 
working capital by leasing a Honeywell system from 
one to five years, paying for it as you use it. Because 
you lease at today’s prices, you’re protected against 
possible future price increases. Because you deal 
only with Honeywell, you needn’t worry about long 
negotiations with third parties. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. In Canada, Honey- 
well Controls, Ltd., Toronto 17, Ontario. 


th 


Pi ERING THE FUTURE 
YEAR 


Honeywell 
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Hot reheat pipe of new 325,000 KW unit No. 5 at Pacific Gas and Electric Company's Pittsburg 
Power Plant in California, showing line-up of 3 Grinnell Constant Support Hangers. 


Grinnell Hangers support piping 
at Pittsburg Power Plant 


Grinnell manufactures a complete line of engineered pipe hangers and supports. 
Where reactive forces at terminal points must be kept within specified limits, Grinnell 
Constant Support Hangers are recommended. They are designed to provide an exact 
supporting force equal to the pipe load throughout the entire range of travel. 

When pipe lines are subject to vertical movement and restrictive conditions do 
not require the use of a constant support type, Grinnell Variable Spring Hangers 
are recommended. They should be designed to support not less than 85% or more 
than 120% of the designed load for the total travel. 

When necessary to prevent abnormal movement or vibration in pipe lines, Grinnell 
Sway Braces of the energy-storing, instant-acting, counter force type are available. 

Grinnell maintains a staff of trained technicians; provides highly skilled assistance 
and advice right from the design stage; offers experienced field engineering service. 
Call on Grinnell next time. Grinnell Co., 277 West Exchange St., Providence 1, R. I. 


Closeup ot Grinnell Variable Spring Hanger 
supporting boiler feed pipe. 
GRINNELL 
AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


Pipe Fittings, Valves, Pipe Hangers, Prefabricated Piping, Unit Heaters and Piping Specialties 
Branch Warehouses and Distributors from Coast to Coast 
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This stack is “cold” . . . inoperative. Naturally, there is no smoke. 


This stack is “hot”. . . in operation at a large Eastern utility. Smoke? 
There never was any! Since the station has been on the line, an efficient 
Koppers precipitator has been on the job. 


Call Koppers—a leading manufacturer of gas cleaning equipment for industry. 
“Facts available on request 


ELECTROSTATIC PRECIPITATORS 


Engineered Products Sold with Service * Baltimore 3, Maryland 
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MINERAL-FREE WATER 


from equivalent 
of distilled 


erated Ultra- 


Reve win $w.up to 18,000,000 
at left of re 


Whatever the quality of water you need— 
even up to 18,000,000 ohm purity—Elgin 
can supply the correct type and size de- 
ionizer to deliver it. Standard mixed-bed 
Elgin Ultra-Delonizers are capable of pro- 
ducing water having an average of less 
than 0.5 ppm total ionizable solids, a spe- 
cific resistance averaging in excess of 
1,000,000 ohms and free of silica and CO.. 
Employing special ion exchange materials, 
Ultra-Delonizers are also built to deliver 
water of up to 18,000,000 ohm quality. 


Elgin multi-column deionizers in various 
anion and cation exchanger combinations, 
both with and without degasification and 
mixed-bed “‘scavenger’’ units, are also 
widely used to provide water of any chemi- 
cal purity desired. 


While all Elgin deionizers are available 
in standard models, most buyers choose 
the exclusive Elgin “Double Check” type 
because its ingenious manifold arrangement 
(1) guards against loss of valuable ion ex- 
change material (2) permits a deeper de- 
mineralizing bed (3) allows more effective 
backwashing (4) increases regeneration 
efficiency. This all adds up to a marked in- 
crease in high quality water output. 


Whether for makeup purposes or process- 
ing requirements, chemically pure water 
delivered by an Elgin Deionizer costs so 
little considering the big job it does. And 
from simple manual control to fully auto- 
matic operation, you can rely on Elgin 

; ee ft quality and trustworthy service for whic 
chestebeuien seis Elgin has been known more than a half 
binations. century . 

erence a The technical assistance of the nearest 


Elgin representative is as close to you as 
your phone. Call or write for information. 


ELGIN SOFTENER CORPORATION 
130 N. Grove Avenue, Eigin, tilinots 


Representatives in principal cities + in Canada: G. F. Sterne & Sons Ltd., Brantford 


- 
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_. Special Control Valves 


‘TO MEET THE RIGID SPECIFICATIONS OF 
THE NUCLEAR AND CRYOGENICS INDUSTRIES — 


This spotless room is used only to assemble ultra-clean control 
equipment for the nuclear power field and guided missile pro- 
gram. It is pressurized and conditioned by filtered air. Nothing 
in the “White Room” is touched with bare hands, Daily clean- 
ing is accomplished through vacuum outlets in the walls. 


Technicians use special pre-cleaned tools to assemble the 
equipment. They are outfitted in lint-free garments and plastic 
boots. These precautions insure that each piece is immaculate 
until capped and sealed for shipment, 


SS24RA-, typical example of the severe standards required in the 
nuclear power industry. Fisher engineers specially designed this control valve 
to handle “hot” radioactive material within the body as well as surrounding 
areas. The alloy body was hermetically sealed by inert gas seal welds. When 
subjected to @ mass-spectrometer leak detector test, a leakage of less than 
1x10-¢ce per second, at standard conditions was shown. 


Finally, the entire control valve is completely encased to permit decontamina- 
tion of the system. Constructed in 1” to 12” sizes. 


Call on Fisher engineers when you have control valve requirements that must 
conform all, or in part, to nuclear or cryogenics specifications. 


{fF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD.,.CHANCES ARE IT'S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA* 


} a 
SINCE 1880 
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Dependable coal provides heat, power and 
process steam for thousands of modern indus- 
trial and commercial plants. Newly developed 
coal handling and combustion equipment has 
enhanced the advantages of co 
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COAL IS RELIABLE for the constant 


production of steam for process and power 


For over a century and a half, since the harnessing of steam, industrial America 
has been dependent upon coal for conversion to dynamic energy. Today, coal 
is still preferred by informed users in major industrial areas who count on its 
economy, efficiency and reliability. 

Reliable—because coal’s tremendous reserves assure abundant supply for 
centuries, not decades. More efficient and economical than ever before—benefits of 
constantly new technological developments in both the mining and use of coal. 
Reliability, too, in transportation of coal by Chesapeake & Ohio—and at low cost. 

It will pay anyone faced with the problem of modernization to rediscover coal. 
Today or centuries from now there will be ample supply to outlive the life span 
of the finest combustion equipment. 


Chesapeake and Ohio Railway 
Terminal Tower « Cleveland 1, Ohio 


a 


Electric Utilities depend upon the constancy C&O Fuel Service Engineers offer free con- The Chessie Line, a 5,100-mile modern trams- 
of coal because electric power cannot be car- sultation in C&0’s market areas on any problem portation plant, directly serves over 300 mines 
ried in inventory. it must be made when needed of combustion, application, equipment or piant in America’s richest bituminous coal reservcir 
and used the instant it is made. Over 70% of arrangement, Write to: R. C. Riedinger, General with the finest fleet of 68,000 coal cars. Speci- j 
the fuel consumed by utilities is coal. Coal Traffic Manager, at the address above. fy C&O routing for dependable delivery. 


CHESSIE SERVES THE COAL BIN OF THE WORLD 
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the Leak-proot Valve 


v 


In the early 1940’s, the advance of steam power plant pressures 
and temperatures demanded a leak-proof, small sized valve—one with 
permanent tightness at the seat joint and one which would solve the 
failures of mechanical gasketed bonnet joints under elevated tempera- 
tures. The story behind the development of the Edward leak-proof 
Univalve* (sizes to 24%” in 1500, 2500 and 4500 Ib. pressure classes) is the 
story of the product research that solved this industry problem. 


EARLY EXPERIMENTING: Elimination of the 
bonnet joint entirely, by providing a one 
piece body-yoke construction, appeared to 
be a logical approach to the bonnet joint 
problem. But this created a new problem— 
how to apply and how to service an integral 
Stellited seat from a distant point at the 
top of the valve yoke. Some valve manu- 
facturers chose to split the valve body near 
the seat and then reassemble the body with 
a full pressure weld. Others chose a full 
pressure weld at the normal bonnet joint 
position. Neither approach allowed the user 
to disassemble the valve and both approaches 
resulted in the sacrifice of a positive, perma- 
nent backseat—a desirable feature in any 
high-pressure valve. Edward engineers re- 
fused to make these concessions. 


ENGINEERS FIND SOLUTION: After many 
attempts, Edward engineers developed a 
water-cooled welding torch for the applica- 
tion of the Stellite seat. This provided a 
stress-free Stellite layer of uniform density, 
firmly bonded to the body, free of cracks 
and pin hole porosity. Simultaneously, other 
Edward engineers sought the answer to the 
bonnet joint leakage problem. Extensive re- 
search and testing ofa variety of body-bonnet 
combinations and seal-welding techniques 
resulted in the four elements of today’s prov- 
en Univalve bonnet joint—a body-bonnet 
shoulder, load carrying thread, guiding sec- 
tion for alignment and the seal weld. 


E. A. STICHA, Chief Research Metallurgist, and R. K, 
Wagenblost, Research Engineer, meawre temperature of 
valve seal weld in sperhecter test loop used in Univolve 
research, 


DESTRUCTION TESTS IN EDWARD LABORATORIES IN 
EARLY 1940's—Bonnet seal weld (A) of test valve cracked 
only after body creep occurred at 200° F above primary 
temperature and four times the primary pressure. 


NEW DESIGN PROVES OUT: Months of re- 
search testing failed to find a weakness in 
the new design. Thousands of operations at 
rated pressure and temperature indicated 
long-time seat tightness superior to anything 
previously achieved. Bonnet joint design 
could not be made to fail at several times 
the valve rating. Tests were conducted with 
supercritical steam pressures up to 6000 psi 
at 1050 F in the only known facilities capa- 
ble of producing those conditions at that 
time. And, to date, hundreds of thousands of 
Univalves are in service with only one re- 
corded instance of bonnet joint leakage—a 
minor defect in the seal weld. 


Edward builds a complete line of forged 
and cast steel valves from % * to 18’, in globe 
and angle stop, gate, non-return, check, 
blow-off, stop-check, relief, hydraulic, in- 
strument, gage and special designs for pres- 
sures up to 10,000 lbs. For more detailed 
information, contact your Edward Repre- 
sentative, or write Edward Valves, Inc., 
l..vu West 145th Street, East Chicago, In- 
diana. Subsidiary of Rockwell Manufactur- 
ing Company. Represented in Canada by 
Lytle Engineering Specialties, Ltd., 
438 St. Peter Street, Montreal. 


EDWARD STEEL VALVES 


ROCKWELL® 


CRITICAL LEAKAGE PROBLEMS 
ATTACKED BY EDWARD RE- 
SEARCH ENGINEERS—{A) Bonnet 
leakage solved by design featur- 
ing threaded structural joint and 
seal weld; (8) Seat leakage 
solved by revolutionary Stellite 
seat welding technique. 
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ASHCROFT PNEUMATIC TRANSMITTERS give you 


a true primary and transmitted signal for indication or control 


action 


Now—detect with precision accuracy the slight- 
est change in primary pressure or temperature. 
Transmit this signal quickly to your indicators or 
controllers. Ashcroft Pneumatic Transmitters 
achieve these results for you at the lowest initial 
and operating costs. 

Full-range, solid-front indicating and totally 
accessible nonindicating transmitters eliminate 
the need for costly high pressure lines, yet permit 
complete monitoring of process conditions in re- 
mote areas. 

Narrow-span Ashcroft Transmitters are ex- 
pressly designed with highest sensitivity and re- 
peatability for the most accurate primary signal 


MAXWELL 


A product of 


MANNING 
INI 


feed to controllers. You get better control and 
purer, lower-cost final products. 

Only in Ashcroft Pneumatic Transmitters can 
you get the wide choice of Ashcroft Duragauge 
Bourdon tubes or American mercury or gas- 
actuated systems for sensing pressure or temper- 
ature conditions. You also get a time-proven, 
obstruction-proof, force-balance, nonbleed relay 
for economical, maintenance-free 3-15 psi or 
3-27 psi signal transmission. 

Write for factful Bulletins 360 and 361 or ask 
your nearby Ashcroft Distributor to help you 
select the right transmitters and receiver gauges 
for your specific requirements. 


ASHCROFT PNEUMATIC TRANSMITTERS 


MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division « Stratford, Connecticut 


In Canada: M. 
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Use Unibestos, the rugged insulatio * 


“B®” is for Breakage... one of the most important cot 
factors on any insulation job. When you load for ship- 
ment, unload for warehouse, reload for job site, then unload and spot 
for installation, it takes a rugged insulation to get there with no breakage. 
And that’s just what Unibestos will do for you. And how “B” factor 
saves cleanup time, too. No wonder 15% to 20% savings is not unusual. 


That’s also one of the reasons why Unibestos is worth more. Yet it 
continues to sell at competitive prices. 


Hit it, drop it, ship it in ordinary cardboard cartons without packing 
and you still come up with tough, efficient insulation sections. Unibestos 
eliminates breakage and shrinkage; defies thermal shock, fumes, acids 
and moisture; cuts application time and costs; and guarantees real 
insulating efficiency. 


Available in a full range of standard a sizes and in block form. Single 
thicknesses up to five inches. Specials to 44” O.D. in half sections. 


Write today, on your letterhead, for Bulletin No. 65610. 


Tumbling apparatus illus- 
trated above was used to sim- 
ulate jars incurred in LCL 
shipments. After 29.2 minutes 
(204 revolutions) Magnesia in- 
sulation is completely broken 
down. Unibestos remains O.K. 
for installation because of its 
exclusive long-fibered Amosite 
asbestos, 


UNARCO PRODUCTS 


e UNIBESTOS, Amosite Asbestos 
Pipe Covering and Block Caicium 
Silicate Pipe Covering and Biock 
© 85% Magnesia Pipe Covering and 
Block « Mineral Fiber Block « Wrap- 
On Insulation + Lace-On insulation 
e Turbine Blankets « Insulating and 


UNION ASBESTOS AND RUBBER COMPANY « FIBROUS PRODUCTS DIVISION. 


DEPT. 217, Bloomington, Ulinois 


Circle 227 on Reader Service card for following ad > 
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1. Twin 600-hp, 225-rpm vertical Elliott motors drive 
condenser circulating water pumps rated 84,000 gpm 
each at 25-ft total dynamic head. Pumps are located 
in screen house on Lake Erie shore. 


2. (Far Left) One of the two 1750-1250-hp, 890/710- 
rpm Elliott induction motors that power the two 
forced-draft fans, each with capacity to move 370,000 
cfm of air. 


3. (Near Left) Four vertical single-stage water-cooled 
boiler circulating pumps deliver water at 6480 gpm 
driven by 300-hp, 1800-rpm vertical Elliott motors. 
Water is pumped to four drums, mounted on furnaces. 


4. (Lower left) Elliott twin strainer and 300-hp motor 
serve this sluice water pump in supplying water to ash 
hopper for quenching red-hot ash. 


5. (Below) One of two 456,000-cfm induced-draft fans 
driven by 2250/1750-hp, 705/585-rpm Elliott induc- 
tion motors. 


‘ 


Elliott Motors 
drive auxiliaries 
huge Ashtabula 
Plant Extension 


The addition of Unit No. 5 doubles the capacity of | and Class “A” insulation. Motors of 250 hp and 
Cleveland Electric Illuminating Company’s Ashta- above are three-phase, 4000-volt class and are 
bula Power Plant. Here twenty-seven Elliott motors equipped with thermocouples for automatic tem- 
in sizes from 25 hp to 4000 hp drive all major auxil- perature scanners. Each motor has been carefully 
iaries. With few exceptions, all motors are squirrel- coordinated with its driven equipment to assure 
cage induction type with open dripproof enclosures maximum reliability and overall economy. 


6. In the photograph below are shown four sizes of Elliott motors 
which provide pumping and pulverizing power in CEI's Ashta- 
bula Unit 5. At right, pair of 450-hp, 1200-rpm vertical motors 
power the condensate pumps. Trio cf 4000-hp, 3600-rpm in- 
duction motors power boiler-feed pumps, background. Just 
visible, extreme center background, is one of eight motors 
driving coal pulverizer mills. Left foreground shows three of 
four Elliott units powering high-pressure heater drain pumps. 


ELLIOTT 
Company 


Jeannette, Pennsylvania 
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ot difference 


POWELL HIGH PRESSURE VALVES 


Gate, Non-Return, Globe, Angle “Y” and Check Pat- Powell features of superior design and construction. 
terns—all commercial sizes—for 150 to 2500 pounds Many of these Powell Valves are stocked for quick 
and higher, for sub zero 1200 F. temperatures. delivery. Contact your city’s Powell Valve distributor. 

To handle the increasingly higher pressures and tem- = Or write directly to us. Our engineers will quickly solve 
peratures required by modern industry, Powell has the your industry's flow control problems in handling 
finest selection of quality steel valveswith many exclusive water, oil, gas, air, steam, corrosive fluids, 


Fig. 9031, WE —900-pound cast 
steel, bolted bonnet globe valve, 


Fig. 11943 WE—1500 pound cast steel, 
pressure Seal gate valve with by-pass. 


i 


THE WM. POWELL COMPANY © DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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JOB: Supplying steam for space heat, hot water 
service, hospital needs, and refrigeration at 

Univ. of Virginia. Campus includes 100 buildings 
(approx.) plus 600-bed hospital. 


STEAM GENERATORS: Two from Union carry 

the entire load. Recently installed, the one above 
is a Type VO two-drum unit (72,000 Ibs./hr. 
continuous, 475 psi). Spreader stoker fired. 

Air heater supplied for heat recovery. 


PERFORMANCE: One month’s operating log for 
illustrated unit shows: 33,539,300 Ibs. of steam 
generated. 1,382.5 tons of 14,243 BTU coal 
consumed. Average evaporation of 12.1 Ibs. Max. 
8-hr. load of 65,000 Ibs. Max. 24-hr. load of 
59,000 Ibs. Average efficiency for month — 84.18%. 


MORE FACTS: Many types and sizes of Union 
Steam Generators are covered in illustrated Bulletin 
GB-959. Write: Union Iron Works, Erie, Pa. 


Wiley & Wilson, Consulting Engineers 
J. L. Hamilton Engineering Co., Installing Contractor 


steam 
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More Value For Your 
Large Motor Investment... It has been proved that quieter working environments tend to 
increase productivity per dollar of operating expense. Under rigid tests, Westinghouse F A 
Motors show a truly significant reduction in noise levels over conventional large motors. 
Considering this, plus the many other F/A bonus values, you can readily see why you get 
more total value for your large motor investment with Westinghouse. 


Other F/A bonus values—Besides quiet operation, the Westinghouse F/A Motor gives ° 


Westinghouse F/A design significantly 


Because of their inherent design (see features below), F/A Motors 
greatly reduce nerve-jarring, fatiguing, high-speed large-motor | 
noise in your plant or powerhouse . . . paying off in better working - 
conditions and higher employe efficiency and morale. 


All enclosure parts are supported by the | 
motor base, not from the frame or rotor 
where noise and vibration originate. 


OCTAVE BAND NOISE LEVELS IN DECIBELS 


Spun aluminum shields cover the rotor 
cage winding ends, eliminating the siren-like 
whine caused by air rushing between the bars. 


Less noise: This chart shows clearly the 
reduction in noise output typical of the « 
results obtained by hundreds of tests of 
the FA design, as compared to previous — 
designs. The entire range of cycles per 
second, and their attendant decibel read- 
ings shown here, prove this superiority of 
the F/A design. 


Heavy, massive, two-pole stator assem- 
bly minimizes low frequency noise. 
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reduces motor noise in all sizes and speeds 


you more value for your large motor investment with these cost-saving advantages: 


Super reliability—Thermalestic’ insulation withstands the stresses which cause ordinary 
insulations to fail. F/A Motors have the time-proved stator, rotor and bearings which 
have set records for long, trouble-free service life. 


Low maintenance—The F/A Motor housing design makes inspection easy and fast. 
Maintenance is now a matter of minutes. Costs in time and man power have been lowered 
as much as 75%. 


There’s a Westinghouse F/A Motor to fill all your large motor needs. For more informa- 
tion, call your Westinghouse representative, or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvania. You can be sure . . . if it’s Westinghouse. — s.15019 


Noise mufflers, above, can be easily 
and economically applied to air open- 
ings, even after the F/A Motor is on 
the line. These mufflers have little 
air resistance, high noise attenua- 
tion, and require practically no 
maintenance. 


Special design—smooth surfaces 
plus carefully directed air flow and 
favorable air passages—lowers noise 
levels. 


Westinghouse 
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PHOTOGRAPHED AT NEW YORK STATE NATURAL GAS CORPORATION'S LEIDY COMPRESSOR STATION, TAMARACK, PA. 
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Installation time 
Leidy Station 
cut 25% with 
prejacketed 

J-M METAL-ON’ 


pipe insulation! 


“ALMOST 2 MILES OF METAL-ON 
PROTECTS OUR OUTDOOR PIPELINES. 
THIS IS THE BEST-—AND BEST-LOOKING— 
INSULATING JOB I'VE EVER SEEN,” 
says head station engineer VICTOR CUMMINGS 


Leidy Pool, with an ultimate storage 
capacity of 105.6-billion cubic feet of 
natural gas, is served by a compres- 
sor station incorporating almost two 
miles of outdoor pipelines. Both lines 
and equipment must be completely 
protected against northern Pennsyl- 
vania’s violent winter storms, torren- 
tial spring rains and summer heat. 
Metal-On jacketing, developed by 
J-M, was chosen to handle this diffi- 
cult job. 

Metal-On is prefabricated at the 
factory in 36-inch lengths. Each 
length combines high-temperature 
J-M Thermobestos insulation ...a 
moisture barrier . .. and a special 
aluminum alloy jacket. And because 
each length can be applied in one sim- 
ple operation, erection time savings 
at Leidy averaged 25%! Metal-On 
can also be easily cut on the job with 
portable power or hand saws. Cut- 
outs for hangers and supports are 
simple to make. 

Maintenance savings can be very 


J OHNS-MANVILLE 


AN INSULATION FOR EVERY COMMERCIAL AND INDUSTRIAL USE’ 


impressive, too. Metal-On doesn’t cor- 
rode, needs no painting. The rugged 
jacketing, combined with a locking 
device that snaps closed and seals 
joints, will lock out weather and mois- 
ture permanently. And each section 
can be easily removed for trouble- 
shooting. 

You may not have two miles of 
pipeline .. . but if you have a tough 
outdoor insulation problem, it will 
pay you to investigate J-M Metal-On. 
Just write to Johns-Manville, Box 14, 
New York 16, N. Y. In Canada: Port 
Credit, Ontario. 
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The know-how and dedication of the men who 
use the precision testing equipment shown here for 
proving every operation in the manufacture of VOGT 
products is an important factor to the companies who 
have come to rely on the Engineered Excellence of the 
VOGT Equipment they buy. As an example, the con- 
stantly improved forging, finishing and inspection tech- 
niques employed in the manufacture of VOGT forged 
steel valves, fittings and flanges, have kept them in the 
forefront for safe and reliable handling of liquids and 
gases over a wide range of pressures and temperatures 
found in petroleum refineries, chemical, petro chemical 


and power plants. 


At VOGT no manufacturin ocedure is left to 
chance. All standard as 
scales, verniers, calipers, micrometers, indicators, plug 
gates, etc. are employed with other special precision 
measuring instruments as shown in these pictures. 


Chicago Charleston, W. Va. 


4, HENRY VOGT MACHINE CO. Cleveland Los Angeles 
ZS LOUISVILLE 10, KENTUCKY Dallas Camden, N. J. 


For Direct Long Distance to Louisville 
Dial: 502 Me 4-941] 


| 
This Surfindicator electronically measures surface roughness in This 30” Optical Comparator reveals contour uniformity and eae 
micro-inches. Used for “on-the-spot” testing of the surfaces of angularity of form tools and provides an elaborate inspection uae 
gaskets, stems, gates, seats, bonnets, ote, facility for checking formed parts for close tolerances. a 
: 
: | 
Nom SALES OFFICES 
ay 
New York St. Louis 
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The Baiphot Research Metallograph is used for routine and 
research metallographic examination of the structure of materials. 


Fitness to perform beyond the specified work load for which any 
VOGT valve is made, is proved by this final hydraulic pressure 
test with oil, which follows a pneumatic body and seat test with 
air under water. 


ENGINEERED 


in the manufacture of 


Vogt Forged Steel Valves, = 
Fittings, Flanges and Unions 
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Ae Special lapping machines provide a 4-6 micro-inch finish on 
bas 3 VOGT valve seat rings and gates for positive closure, 
: 
Optical flats, used in conjunction with monochromatic light, 
ors measure flatness and surface finish of valve gates and seat ~~ 
ug rings in terms of light bands, Flatness is held to 2 light bands oi 
: 


FABRICATION 


POWER AND PROCESS PIPING 
PFI MEMBER EQUIPPED AND MANNED SHOPS 


CAN PRE-DETERMINE COMPLETE ACCURACY 
IN MEETING ALL SPECIFICATIONS 


Advanced design, processing im- 
provements and progressive engi- 
neering all call for more exacting 


piping specifications. 


in turn, this requires the best possi- 
ble utilization of modern fabrica- 
tion techniques, 


Shop fabrication is the only positive 
way of meeting specifications in- 
volving accuracy in stress relieving, 


bending, coiling, post-heating, van- 
stoning, welding, fitting and testing. 


Shop fabrication also assures the 
dependable scheduling of installa- 
tion and erection work and, by 
avoiding hit and miss methods, it 
also proves more economical, 


So insist on shop fabrication by the 


nation's leading piping specialists 
. . « the members of PFI. 


PIPE FABRICATION INSTITUTE - ONE GATEWAY CENTER + PITTSBURGH, PA, 
Simply circle the Standards you can use and mail to PFI at the address above. 
9 Arc-Welding Dissimilar Ferritic 12 Preheat - Postheat Welding, 
Steels Medium 


Low Chrome ~ 
1] 13 Shap Testiag, 
to Piping Inspection, Cleaning 
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Now you can slash power switching costs and forget 
a confusing array of ratings. With I-T-E’s advanced 
Power Switching Centers you only concern yourself with 
specifying your system conditions of operating voltage, 
available short circuit and load requirements. I-T-E then 
matches a single assembly of switch, operating mechanism, 
fuse and housing. You are assured of an integrated unit 
that will safely withstand the effects of closing, carrying 
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PC NER Swit ‘CHING CENTER 


1-T-E matches a 
combination of components 
to your total 
system requirements 


TE cancyit PER COMPA 


and interrupting all values of current up to your system’s 
specific short circuit capability (up to 600 amperes, con- 
tinuous—500 mva short circuit). Realize maximum 
economy where ail the features of circuit breakers 
are not required. Prevent misapplication of protective 
equipment with I-T-E’s Single Assembly Ratings. Call 
your nearest I-T-E sales office or write I-T-E at 
Greensburg, Pennsylvania. 


| I-T-E CIRCUIT BREAKER COMPANY 
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Let Morton help you solve 
these problems using salt 


M x 
system solves these 


recurring problems in wet salt storage systems 


Brine Overflow Loss 


Haphazard Salt Measurement 


Corrosion of Float Valves 


Levetrol is a liquid level control method which automatically replaces water needed 
in wet salt storage systems in proportion to salt withdrawn in brine form. @ Adaptable 
to most wet salt storage systems, Morton Levetrol protects you from salt losses due 
to brine overflow by constantly balancing the water level to the salt bed level. q Levetrol 
also eliminates the troublesome problem of corroding float valves. The simple, de- 
pendable Levetrol control system is installed on water lines located away from the 
wet salt storage. This completely avoids costly corrosion problems and assures you 
proper brine strength at all times. Levetrol enables you to have complete automation 
and consistent regeneration of your water treatment system. inalbiaiaii 
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Morton offers you help 
in solving problems 

in design, modification, 
installation or operation 
of brinemaking 
equipment. 


All of these problems can be solved 
with the counsel of one of Morton's 
Brine Engineers. Their experience 
with all types of salt for brine using 
processes can provide you with 
fresh ideas and the latest tech- 
niques in solving these problems. 
Many architects, engineers and 
plant superintendents already have 
found that calling upon a Morton 
engineer can save time and money. 


Problems of salt selection, deliv- 
ery and handling, can be easily 
solved by talking to a Morton man. 
He can tell you which of 100 differ- 
ent grades of salt will do the best 
job for you. What's more, Morton's 
nation-wide service and produc- 
tion facilities assure you depend- 
able delivery of the salt you need 
in the quantity you want, anywhere 
in the country. 
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New Morton “Fluitron” 
assembly ends 

gravel problems in 
your brinemakers. 


The all-plastic ‘‘Fiuitron"’ is an exclu- 
sive Morton brinemaking device which 
creates exceedingly high brine make- 
up rates and completely eliminates 
the need for gravel supporting beds 
when dissolving high-purity fine 
grained salts. The ‘‘Fiuitron"’ insures 
a pure, saturated brine when used 
with Morton ‘999" or Purex all-soluble 
salts, The Morton ‘‘Fluitron"’ diffuses 
water through the salt bed and also 
collects the brine for discharge to the 
brine-use system. By eliminating the 
gravel bed and expanding the salt 
capacity of your dissolving vessel, the 
‘Fluitron”’ relieves you of the job of 
frequent salt charging. 

Adaptable to most brine make-up 
tanks, the ‘‘Fiuitron”’ is included with 
Morton Model E Brinemaker series or 
you may acquire it individually on 
convenient leasing terms. 

Morton Brinemakers are now avail- 
able in two corrosion-free materials— 
stainless steel or plastic. 


Mail coupon today for information on how Morton can help you solve brine make-up problems! 


(] Please send bocklet on Levetrol System. () Please send booklet on new Morton 
‘Fluitron’’ and Brinemakers. (_) Please have a Morton Brine Engineer contact me regarding: 


Name. 


City Zone State 


INDUSTRIAL DIVISION 


Dept. P9, 110 No. Wacker Drive, Chicago 6, Illinois 
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Cheek these improved 


1960 insulations 


you’ll want them 


in your new specifications 


aoe a Fresh Look at SUPER POWERHOUSE a 


Insulating —Finishing Cement 


You readily see there is an improved whiteness--Super Power= 
house dries super white. It withstands rain, sleet and snow after 
initial set—no redoing jobs because the weatherman erred. It has 
outstanding coverage, insulates and finishes in one coat yet per- 
forms better than many insulating cements. 


New advantages such as these make it imperative to check — 
your insulation specifications before rewriting them for a new 
project. Baldwin-Ehret-Hill offers you the complete line—a 
selection of over ‘thirty different insulation products 


greater efficiency, easier and lower installed cost. 
To bring your specifications up to date, write for our new 1960 
catalog or see it in your Sweet’s file. : 


NOW IS THE 
TIME TO 
UPDATE YOUR 
4 SPECIFICATIONS 
WITH... 


300 Breunig Ave., Trenton 2, N. J. 


THE COMPLETE LINE OF INSULATIONS for use SUB-ZERO TO 1900 F. 


ATION SERVICE FROM COAST TO COAST) 
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WN ENyou want inside information about a product, one of the 
finest places to get it . . . is right from the people who make the product. 
They know all about it because their livelihood . . . their very future . . . 
is tied to the way their product meets your requirements and wins your 
acceptance. Recently, we asked Wolverine employees why they thought 
that equipment builders and processing companies should buy Wolverine 
condenser tube. We believe their reasons offer you some very significant 
buying considerations: 


BECAUSE we perform an expansion test on a sample taken 
from the end of every length of condenser tube.” 


: ‘BECAUSE we use the most modern control techniques avail- 
able to assure top quality.” 


‘ ~ . 

‘BECAUSE we manufacture a complete line of nonferrous 
condenser tube making it possible for our customers to buy finned or 
prime surface condenser tube in almost any popular alloy.” 


BECAUSE we were the first to develop integrally finned tube— 
since we have more than 25 years of experience and know-how our 
product superiority and tubular competence is especially high.” 


~ 
BECAUSE we can supply seamless condenser tube in special 
metals such as zirconium, titanium, etc.” 


fp BECAUSE we have a continuous program for the development 
of our products through our separate Research and Development 
facilities.” 


7 BECAUSE we are quality conscious.” 


BECAUSE we understand good packaging practices and wilt 
unitize or palletize tubing requirements to meet the needs of our 
customers.” 


; “BECAUSE we want the good will of our customers as well as 
their business.” 


may We have YOUR NEXT TUBE ORDER? 


WOLVERINE TUBE 


DIVISION OF 


Calumet- Hecla, Inc. 


DEPT. E, 17268 SOUTHFIELD RD., ALLEN PARK, MICH. 


Manutacturers of Quality Controtied Tubing 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA, 


SALES OFFICES IN PRINCIPAL CITIES othe 
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A look inside an E-M Straight-Up-Ventilated 


A Smooth Running 


» ELECTRIC MACHINERY 


Builders of the new pump motor 


i 


: 
: 
‘ 


Boiler Feed Pump Motor will show you 


Doesn’t Just Happen... 


LISTEN CLOSELY. This running E-M Motor is not dead silent —just remork- 
obly quiet. And when you stand neor on E-M Straight-Up- Ventilated Motor, you 
eren’t blasted in the face with hot air. Cooling air goes straight up. 


NICKEL-ON-EDGE demonstrates fine balance of operating E-M boiler feed 
pump motor. Engineers visiting E-M factory learn Straight-Up-Ventilated Motor 
bolance is for superior to usual commercial standards. 


Quiet operation, precise balance result from E-M's 
imaginative engineering, thorough workmanship 


The eye-opening boiler feed pump motor performance 
pictured above isn’t confined to the test floor. It lasts for 
years. And E-M planned it this way because power plant 
engineers asked for it. 

Yes, here is a motor that embodies those design features 
most wanted by power plant engineers: 


1. Locked-in rotational stability that assures a lifetime 
of smooth operation. 


2. Built-in acoustical control that makes the motor as 
quiet as the pump. 


3. Top air discharge that carries ventilating air up and 
away —no recirculation or cross circulation to affect cool- 
ing of motors. 


4. rig access that enables one man to disassemble the 
motor for routine inspection without a hoist. 


5. A low silhovette that lets you look over the motor to 
see other personnel and equipment in the pump room. 
Your nearby E-M Field Engineer will be glad to give 
you complete details of E-M’s finer motor construction. 
Call him, and write the factory for your free copy of the 
Straight-Up-Ventilated Motor Brochure No. 1134W. 


MANY BIG DIFFERENCES MAKE THE DIFFERENCE 


STRAIGHT-UP-VENTILATION 


AIR-FLOW ACOUSTICAL CONTROL 


MINIMUM HEIGHT—MAXIMUM VISIBILITY 


MFG. COMPANY MINNEAPOLIS 13, MINNESOTA 


that performs as well on the job as on the test stand 
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THE 


THIS... 


DWATER HEATER 


We have the engineering and design personnel and 
the manufacturing facilities to produce the equip- 
ment best suited for you at a fair price. 

Our experience and research over the years have 
given us the ability to advise you wisely on design 
selections. For example, we offer both a head con- 
struction where all seals are made by welding, and 


our famous breach block “L” head gasketed de- 
sign. Only after analysing each case can a practical 
recommendation be made. 

Call a Griscom-Russell representative. He is an 
engineer and a specialist well qualified to discuss 
your problem from the viewpoint of economics and 
practical design. 


THE GRISCOM-RUSSELL COMPANY 


SUBSIDIARY OF HAMILTON-THOMAS CORPORATION + BRANCH OFFICES IN ALL PRINCIPAL CITIES 
Factory and General Offices at Massillon, Ohio - Phone TEmple 2-8751 
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ERIES GOBBLES 
EXTRA HEAVY 


CONDENSATE LOADS 


This “thirsty” Yarway Impulse Steam Trap gives you all the 
well-known Yarway advantages like quick heat-up, even tem- 
peratures, small size, good for all pressures, non-freezing— 
PLUS the added feature of huge capacity. 

For example, at 100 psig the 3" size will handle 5600 Ibs/hr; 
the size, 62,000 Ibs/hr. 

Specify the Yarway Series 40 Trap for applications on large 
autoclaves, cooking kettles, heat exchangers, heating coils 
and other places where loads are heavy. 

Buy the Yarway Series 40 from your nearby Industrial 
Distributor— more than 270 stock and sell the Yarway line. | 
Over 1,250,000 Yarway Impulse Steam Traps already sold. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


THE YARWAY FAMILY 


INTEGRAL 
STRAINER 


SERIES 60—normal needs, pressures to 400 psi, 6 sizes. SERIES 120— 
normal needs, pressures to 600 psi, 6 sizes. SERIES 40—for extra 
heavy loads, 5 sizes. NO. 30—for extra light loads (%4” only). 
| INTEGRAL STRAINER—highes? pressures and marine use, 6 sizes. 
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Above, left: Automatic welder is easy to handle and operate. Above right: Close-up of one type of automatic unit available 
for welding tubes to tube sheets. Note uniformity of sample welds above. 


Mechanized welding process makes the permanently tight 
heat exchanger tube joints needed in modern power plants 


The design and operation of modern 
steam power plants require that tubes 
in condensers and feed-water heaters 
be installed permanently tight to pre- 
vent contamination of the boiler water. 


Welding the tubes to the tube sheets 
will insure this. In most cases, how- 
ever, welding cannot be done manu- 
ally for a variety of reasons. A mech- 
anized process must be employed to 


produce consistently high quality joints. 


Inert-gas tungsten-are (TIG) weld- 
ing has the advantages of simplicity, 
good control, and protective shielding 
without the use of flux. Tough, depend- 
able equipment for automatic welding 
with this process—such as that shown 
in the illustrations above —is widely 
available. These units make it possible 
to weld, without the complication of 


Micrograph 20X of typical weld section. Tube is of Arsenical Admiralty-439 and 


tube s is of Naval Brass-450. 
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filler-metal addition, most of the tube 
and tube sheet combinations employed 
in condensers and heat exchangers. 


Joints, whether a few hundred or sev- 
eral thousand in number, are uniform 
in geometry and quality. Typical are 
the results obtained with tubes of Ar- 
senical Admiralty-439 on tube sheets of 
Naval Brass-450, as shown in the 20X 
micrograph reproduced at the left, 
below. 


Technical Assistance: The Metallurgi- 
cal Department of The American Brass 
Company will gladly help you in the 
selection of suitable alloys and in weld- 
ing procedures and the design of joints. 
This service is available without obli- 
gation. See your American Brass rep- 
resentative or write: The American 
Brass Company, Waterbury 20, Conn. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. one 


ANACONDA 


TUBES and PLATES for 
CONDENSERS and HEAT EXCHANGERS 
Made by The American Brass Company 
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Lowest price, highest cost? 


ecently, I've grown increasingly concerned 

about “price” buying and the high cost of 
shortsighted economy. This high cost of buying 
“cheap” shows up both directly and indirectly. 
Right here | want to restate some ideas about the 
directly felt costs of penny-wise purchasing and in 
later issues I'd like to look at some less-direct but 
possibly even more far-reaching effects. 


Regarding price as the major or sole criterion is 
perhaps only natural today, with competition 
tougher than ever. We're all cost-conscious, and 
rightly so. Thus, in equipment buying, we try to 
whittle down the cost that’s in full view—the first 
cost. And we lose sight of the fact that the cost of 
operating and maintaining the unit over its life- 
time may be far greater than the initial investment. 
It's like the old gag about marriage: “It isn’t the 
first cost that hurts, it’s the upkeep.” 


When we buy a piece of equipment, we commit 
ourselves just as irrevocably to the future costs of 
upkeep as we do to the purchase price. We might 
compare the first cost to the visible part of an ice- 
berg, and the future costs to the submerged part, 
hidden but enormously important. The test of smart 
purchasing lies in achieving the lowest total cost— 
initial investment plus operating and maintenance 
costs over useful life. 


Now there’s nothing new in this—lowest total 
cost has always been the goal. But the upkeep part 
of this equation—the future costs—has greater im- 
portance today than ever before. Why? One big 
reason: The major item in operating and main- 
tenance costs is manpower, and that’s just about the 
most expensive thing we buy today. And it’s going 
to be even more expensive tomorrow. 

There’s another element of future costs that looms 
large today—downtime. As production rates in- 
crease and manufacturing operations become more 
complex, loss of even small periods of production 
time becomes surprisingly expensive. 


Thus, when we buy equipment, we can’t afford 
to lose sight of any possibilities of reducing future 
operating and maintenance costs. To a greater ex- 
tent than ever before, it will pay to spend more at 
the beginning for design features that will cut 
operating-labor needs and reduce maintenance to a 
minimum. And it will pay to spend more to get 
corrosion-resistant and wear-resistant materials. 


Sure, we'll still want to see that we get the most 
equipment for our money, that the first cost is ap- 
propriate for the quality. But let’s not buy on price 
alone, without regard for the future. Now more 
than ever, the best is apt to prove the cheapest in 
the long run—and that’s where it counts! 
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JENKINS PRACTICAL PIPING LAYOUT 


How to plan piping connections for @ 


ONE-PIPE HEATING SYSTEM WITH INDIVIDUAL THERMOSTATIC 


CONTROL OF EACH AREA 


This diagram shows a one-pipe steam heating system with 
radiators individually controlled by valves responsive to 
area thermostats. It differs from the conventional one-pipe 
system principally in the method of heat control in each 
area. In this system, an area thermostat activates motor 
operated globe valves of the type made by New England 
Gear Works, Southington, Connecticut. They are of the 
two position (open-close) type and control steam admis- 
sion to individual radiators. 

Because of low installation, operation and maintenance 
costs, this one-pipe system enjoys great popularity in multi- 
story buildings where radiators are placed one above the 
other in line on the various floors. It requires no traps, 
pumps, expansion or balance tanks or special fittings, and 
because of its simplicity there is no danger of freeze-up or 
water leaks. Thermostatic control of the fuel burner and 
elimination of dependence upon manually-controlled radi- 
ators remove the principal objections to the conventional 
one-pipe system . . . the time delay in starting from a cold 
boiler, uneven heating due to this delay, and insufficient 
pressure to guarantee steam reaching the furthermost 
radiator. 

The fuel burner in the boiler of the systern shown here 
operates responsive to an outdoor thermostat which starts 
the burner whenever outside temperature falls below a 
predetermined value, and cuts off the burner when outside 
temperature exceeds another predetermined temperature. 
The burner is also controlled by a pressurestat which cuts 
off the burner at a predetermined value such as 8 psi, and 
starts it at a lower limit such as 4 psi. These values are 
determined by system design. The burner can also be shut 
down over nights or weekends by a program clock. 

Each individual radiator or area is controlled by a 
motor operated globe valve. Each of the valves opens or 
closes responsive to a thermostat located in the area served 
by the radiator. The combination of outdoor and area 
thermostats assures an available supply of steam in the 
system and the desired even heat at all times in all areas. 
A manually-operated radiator angle valve permits shut-off 
of each radiator whenever desired. A gate valve at the 


JENKINS BROS., 100 Park Avenue, New York 17 


Send descriptive folder 181-C 
on Jenkins Bronze Gate Valves. 


bottom of each riser allows access to all motor operated 
valves on that particular vertical line. 

Steam boiler piping and controls are of the conventional 
design, with an automatic boiler water level controller, 
fitted with a manually operated by-pass. 

Jenkins Fig. 47-U Standard Bronze Gate Valve, called 
for in this layout, is a union bonnet valve with design fea- 
tures which assure excellent performance in steam heating 
service. A solid bronze wedge affords maximum resistance 
to pressure strains of rapidly vibrating steam. A rising 
spindle and wheel indicates wedge position, and the back- 
seating bevel on shoulder of spindle permits the valve to 
be repacked under pressure when wide open. 

To assure efficiency in the job when planning any major 
piping installation, consult with accredited piping engi- 
neers and contractors. 

To make certain of trouble-free, economical valve per- 
formance, select your valves from the Jenkins Catalog. 
It shows types and patterns, made of different metals for 
an endless variety of needs. 


For prompt, capable help when you want Jenkins Valves 
and other supplies for your job, call the top-flight distrib- 
utor who represents Jenkins in your city. 


Fig. 47-0 Bronze Gote Valve 
125 Ibs. steam... 200 Ibs. O.W.G. 
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VALVE RECOMMENDATIONS 
For details of valves 

to suit varying 

conditions see 

Jenkins 


Sold Through Leading Distributors Everywhere 


wet 
RETURN 


VALVE RECOMMENDATIONS, P.P.L. No. 83 
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JENKINS VALVE 


SERVICE 


168, Bronze Rodiator Angle 


Manual Control Steam to Rediators 


Individual Riser Shutoff 


Fig. vu. Bronze Gote 


Boiler Mains Shuto# 


Hig. Bronce Cote 


City Water Supply Shutof# 


Fig. 92-A, Bronze Swing Check 


Prevent Back flew into City Water Moin 


Fig. 106- A. Bronze Globe 


Meter Test Flow Control 


Fig. a7. U, Bronze Gote 


Building from Meter Shutoff 


Fig. 47-U, Bronte Gate 


City Water Make-up to Boiler Shutoft 


Fig. 92-A, Bronze Check 


Prevent Backflow from Boiler to City Water 


Fig. 108. “A, Bronze Angle 


Manval Control Water to Boiler 


Fig. 106-A, Bronze Globe 


Contro! Automatic Boiler Woter Level Controller 


Fig. 47-U, Bronze Gote 


Shutoff Automotic Boiler Water Level Controller 


Fig. 743-G, Bronze Needle 


| 


Steam te to Pressure Gage Control 


Fig. 108-A, Bronze Angle 


Fig. 108-A, Bronze Angle 
Fig 106. A, \, Bronze Globe 


~ 


Control | Drainage from Boiler and Equipment 


Shutoff Automatic Boiler Water Level Controller from Boiler 


| Shuto Automatic Boiler Water Level Controller from Boiler 


**One for each Riser 


A—The 6 ‘taater Operated Globe Volves for 0 avtomatic steam contro! are mode by 
New England Geor W 


orks, Southington, Conn. 
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This isometric drawing is of a 
major power station's main steam 
ping system fabricated by Pitts- 
rgh Piping. This system has 
flexibility by P 
There are £97 points in the sys- 
tem where computer analysis has 
provided essential, accurate data 
on end reactions, stresses, and de- 
flections. To illustrate the enor- 
mity of the calculating work in- 
volved, it is estima that one 
man using a desk calculator and 
working days a week, eight 
hours a day, would require 40 
years to calculate the anchor and 
constraint reactions alone! 


This main steam pi 


tem, AISI 


sys 
316 


steel, operating at nominal 
3500 psi. pressure and 1100°F 
pm computer 


analyzed for 


exibility. 


in Pig 


Announcing a major advance 
nc Technology see 


An efficient oe pps analysis of the phys- 
ical reactions of a complex piping 

which will occur in actual operation is now 
a reality! This remarkable achievement in 
piping technology is the result of a three- 
year project initiated by Pittsburgh Piping 

with The Service Bureau Corporation, a 
subsidiary of IBM. It utilizes the Deored- 
ible speed and “memory” of today’s elec- 
tronic computers to make literally millions 
of calculations which a complete 
solution of end reactions, stresses, and 

ons. 

But, the computer is only a tool — the 
essential factor in the success of computer 
analysis of power pipin Sega 4 is the 
ease of preparing not y - In this phase, 
the ing and anal resources 

e Service Bureau Corporation to- 
pie with the experience of Pittsbu 
iping in the power field has led to 
success of this program. We shall be glad 
to discuss this development with you, as 
it applies to a power piping or similar 
installation. 


UNIQUE FEATURES 


> Provides accurate, advance knowledge of reactions, stresses, and de- 
flections at every vital point of a power piping system. 


> Enables designer to have complete flexibility analyses made of several 
piping layouts in less time at less cost than formerly has been required 
to check one design partially. 


> Can be used to pre-determine the physical reactions of any piping sys- 
tem, made of any material or combination of materials, for operation 
at any temperature or pressure. 

> Accounts for every movement or complex of movements. 

> Skillfully programmed, it is a thoroughly dependable, remarkably effec- 
tive method for the piping engineer to use in designing an optimum 


system which results in reducing the overall cost of building and 
operating a power station. 


Promoting Progress IN POWER AND PROCESS PIPING 


AND EQUIPMENT COMPANY 


158 49th Street + Pittsburgh 1, Pa. 


AT’.ANTA, Whitehead Building CLEVELAND, Public Square Buliding « CHICAGO, 
Peoples Gas Buiiding ¢ NEW ORLEANS, P.O. Box 74 « NEW YORK, Woolworth Buliding 


POWER + SEPTEMBER 1960 


i 
i 
i 
' 
Cc Oh x F Ow E R P IPIN G 
4 
i 
are: 
i 
: 
ia 
; Cr 
| 
Ge 
7 
§ ie 
; 
Wd 
i 
66 


Design and 


equipment a Foday's Development 
application report 
section 


B G A SKROTZKI 
Associate Editor in Charge 


HYPERBOLIC TOWERS at Chapelcross Nuclear Station in Scotland each handle 66,000 gpm. They measure 200-ft dia at base, 300-ft high 


Long popular abroad, natural-draft cooling towers have now 
made their U.S. debut in a large central generating station. 
Savings in piping, space and fan horsepower often offset 
higher first cost. Here’s an up-to-date report on a newcomer 
to our American power scene, the . . . 


Hyperbolic cooling tower 


By T W EDWARDS, Assistant Editor 


N atural-draft cooling towers with hyperbolic concrete shells have been used 
abroad for many years, but they’re a brand-new development in the U.S. First 
European unit was built at the Dutch State Mines in Holland in 1916, engi- 
neered by Van Iterson. Similar towers, built in 1925 at the Lister Drive Power 
Station, Liverpool, England, are still in service. Since then concrete natural- 
draft hyperbolic cooling towers have grown in number and size, serving power 
stations throughout the world. Largest now in operation is 260 ft in diameter, 
340-ft high. 
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HYPERBOLIC TOWER continued 


Most of the structure of a natural-draft hyperbolic 
cooling tower is empty space or stack, but the bottom 30 
ft or so above the air intake contain “fill” or packing, and 
condenser circulating water flows over it. Natural-draft 
cooling-tower shells are circular in plan, hyperbolic in 
profile. Thus the structure is a double curvature. There is 
no thermal reason for this particular shape. From a 
strictly therinal point of view the tower could be cylindri- 
cal, but the momentum of the entering air forms a vena 
contracta whose dimensions vary with the ratio of tower 
diameter to height of air inlet at base. Considerable 
saving in materials and costs can be had by tapering the 
shell to the diameter of the vena contracta, One more ad- 
vantage: hyperbolic shape stiffens the concrete shell 
against wind forces—an added safety factor. 

Steel-reinforced concrete shell is usually about 18- 
in. thick at base, just above the supporting members. It 
tapers down to four or five in. at about one-fifth of its 
height, continues at this thickness to the top. Vertical 
ribs are sometimes poured integrally on the outside to 
break up wind forces by creating turbulence. This permits 
up to 40% theoretical increased stress, but usually is not 
taken into account when the tower shell is designed. 

Wind resistance is based on “membrane” construction 
—no measurable thickness. Thus direct tensions, compres- 
sions and shear forces in the direction of the shel] itself 
resist wind forces. Common shell design is based on 72- 
mph wind (base reaction), the equivalent of 135 mph 
(projected-area basis} for normal chimney design. 

Entire weight of shel] and wind-reaction load is sup- 
ported by reinforced-concrete columns. They are inclined 
in the same plane as the bottom of the shell and provide a 
support between the base ring of the shell and the foun- 
dation at grade. Open spaces between inclined columns 
are air-inlet ports to the packing. 

Cold-water basin beneath the tower forms foundation 
in some designs; in others the basin may be separate. 
Circular basin can be provided with a conical bottom to 
collect silt from the cooling water. Then blowdown valves 
remove the concentrated silt. 

Splash fill for natural-draft cooling towers uses 
wooden bars spaced at frequent intervals in staggered 
rows. Falling water splashes from row to row and breaks 
up into droplets, exposing maximum surface to upflowing 
air. Typical spacing puts wood bars 6-in. apart horizont- 
ally and 9-in. vertically with a resultant depth of fill of 
about 15 ft. Stop logs can be used to cut out half the 
water-distribution flume (and associated radial pipes) for 
cleaning with the other half of the tower in operation. 

The English tower installed in 1925 had untreated wood 
fill. Fill has been replaced twice for an average life of 15 
years per replacement. Now they have treated wood fill 
which has operated about five years, with a life expec- 
tancy of 30 years. 

Usual splash fill is California redwood or Scandinavian 
softwoods, but recent studies show that structurally 
stronger Douglas fir is the equal of redwood when prop- 
erly treated. So future installations may use the treated 


Kentucky Power's newest plant 
to have first U.S. hyperbolic 


Late in July, Kentucky Power Company an- 
nounced their purchase of a natural-draft 
cooling tower of the Marley-Mouchel hyper- 
holic-shell design (Power, August 1960, p 
184). It will be built at their new Big Sandy 
Station, Louisa, Ky., scheduled to go on the 
line toward the end of 1962. Big Sandy is 
located near low-cost fuel supplies. Its first 
unit will be rated 265 mw. 

A 2-year study by American Electric Power 
Service Corp of both conventional mechanical- 
draft and the new hyperbolic-shell natural- 
draft cooling towers showed that higher first 
cost of the hyperbolic towers would be offset 
by savings in accessories—piping, electrical 
wiring and controls—and operating costs. 

Kentucky Power's reinforced-concrete cool- 
ing tower will measure 245-ft dia at the base 
by 320-ft high. Treated-wood fill breaks up the 
circulating water for cooling. Circulating 
water at 120,000 gpm will flow through the 
tower, and be cooled from 109.7 to 87 F. 


fir. Species chosen depends on lumber-market activity af- 
fecting costs at time of construction. 

Fill treatment uses a water-borne salt preservative to 
inhibit deterioration, Treatment comes after the lumber is 
fabricated but before installation. Lumber is placed in a 
cylinder under vacuum to remove air and moisture. Then 
soluble chemicals are pumped into cylinder under 100-psi 
pressure, Chemicals react with sugars in the cellulose of 
the wood to form an insoluble precipitate toxic to fungus. 
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Corryover 


CONCRETE SHELL of hyperbolic cooling tower is curved to agree 
with vena contracta formed by air flow through tower shell 


Water-film fill uses large sheets of \-in.-thick com- 
pressed asbestos cement hung from a series of concrete 
supports. Teakwood or plastic spacers separate the sheets 
evenly. A thin film of water slides down the surface of the 
asbestos-cement sheets, exposing maximum water suriace 
for evaporative cooling. 

Both types of fill are specifically designed to cut draft 
losses (about 0.15 to 0.25 in. of water) and promote high 
air volume. Fill’s water loading runs about two to four 
gpm per sq ft-—slightly less than current mechanical-draft- 
tower practice in this country. 

Choice between fill designs is not clear-cut. If life 
expectancy of treated-wood fill is the same as asbestos- 
cement type, much higher first cost of the latter may be 
hard to justify. Some crystal-ball work is required here 
since history of treated-wood fill has not been long enough 
to confirm this expected life in actual service. But results 
thus far are promising. On the other hand, EDF, the 
French power authority, has standardized on asbestos- 
cement fill, Asbestos-cement inherently has slightly less 
draft loss and usually requires less vertical height, but 
water film may be difficult to form properly, especially at 
light loads with small cooling-water flows. Reduced verti- 
cal height, however, may somewhat offset higher first cost. 

Air-«lensity differences produce the air flow in natu- 
ral-draft towers. So factors such as dry-bulb temperatures 
and relative humidity play an important part. In opera- 
tion, heavier outside air displaces the lighter saturated 
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COOLING TOWER at Belgian power plant has vertical external 
ribs cast in to create wind turbulance and reduce wind loading 


air in the tower, forcing it up and out the top. This is 
much like chimney operation except that water saturation 
rather than heat causes the change in air density. 

Unlike the mechanical-draft tower, whose fan produces 
a fixed air-volume flow regardless of density, a natural- 
draft cooling tower's air flow varies with changing atmo- 
spheric conditions. Table, p 72, illustrates effect of chang- 
ing atmospheric conditions, showing that natural-draft 
towers operate better with high relative humidity at a 
given wet-bulb temperature. In both cases ambient wet 
bulb, heat load, water-circulation rate and tower size are 
held constant. But low humidity conditions give 90-deg 
water while high humidity produces water at 87 deg. 

Let’s compare a natural-draft with an induced-draft 
cooling tower under differing humidity conditions. Take 
two hypothetical cases where relative humidity is different 
but wet-bulb temperature is the same. Using duplicate i-d 
towers, we could hold cold-water temperatures the same. 
With duplicate n-d towers, however, the difference be- 
tween cold-water and wet-bulb temperature would increase 
with falling relative humidity. So to provide equal service, 
n-d towers could not be the same size. If relative humidity 
were about 70‘; for one installation we might have a 200- 
ft-dia towe~. where at the other installation, with only 
30% relative humidity, we would need a 260-ft-dia tower. 

N-d cooling towers will operate satisfactorily under 
low-humidity conditions (there are a good many at work 
in India) but there is an economic lower limit of applica- 
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HYPERBOLIC TOWER continued 


Fill construction exposes maximum water surface for best cooling 


WATER FILM is formed on thin asbestos- 
cement sheets to give surface for cooling 


Two basic fill designs provide differ- 
ent forms of water-surface exposure 
and use different construction ma- 
terials. Both have life expectancies 
over 30 years——normally the useful 
life of a power station. 

SyAash fill uses treated wood bars. 
As water cascades through the fill, 
the bars repeatedly break it into drop- 
lets. This design is used by the Marley 
Company for their Marley-Mouchel 
hyperbolic cooling towers. 

Water-film fill has hanging 
sheets of compressed asbestos-cement. 
Water slides in a film down the sur- 
face of several sheets in series. This 
fill design is used by Hamon, Inc 
for their towers. 

In either case, water-distribution 
system with special nozzles spreads 
water uniformly over entire fill plan. 
System feeds from parallel flumes or 
an annular flume around the outside 


of the tower shell itself. 


WATER DROPLETS are continually broken 
up when falling through treated-wood fill 


tion—probably about 35% relative humidity for design 
conditions. Below this point, cooling-tower size and cost 
shoot up. In fact, if you force tower to operate at very- 
low relative humidities (5 to 6% with dry-bulb tempera- 
tures higher than the hot water), air inversion can occur, 
actually reversing draft direction. This is not a steady- 
state condition, so hunting takes place and efficiency is 
impaired. 

A rule of thumb—n-d cooling towers do their best 
work when difference between cold-water and wet-bulb 
temperatures is equal to or greater than differences be- 
tween hot-water and cold-water temperatures. Or, in 
cooling-tower language, when approach is equal to or 
greater than range. 

Operation of an n-d tower varies with seasonal changes 
in dry-bulb temperatures and relative humidity. In winter 
air flow increases, producing cooler outlet water, but 
lower wet-bulb temperature cuts heat-transfer force and 
reduces the effect to some extent. 

Evaluation normally bases comparison between n-d 
and i-d cooling towers on a constant annual heat rate to 


eliminate unnecessary variables. Somewhat reduced per- 
formance of the n-d cooling tower during the short period 
of extreme summer is offset by better performance during 
winter when relative humidity is higher. Where fuel costs 
do not change seasonally, average-annual-heat-rate evalua- 
tion is valid. On this basis, then, a recent comparison was 
made for a hypothetical 450-mw unit: 

Induced draft Natural drajt 
First cost of towers, 

including fans, drives 

Electrical controls, wiring 
Incremental piping 
Capitalized operating costs 
Total cost 


$1,000,000 $1,700,000 
230,000 nil 
350,000 base 
520,000 nil 


$2,100,000 $1,700,000 


A similar evaluation for a 225-mw unit shows a standoff 
in the chart on p 72. Varying local conditions might move 
standoff point down to about 200 mw. In an evaluation of 
this sort, increasing approach boosts advantage of the n-d 
cooling tower. Higher heat head available (increasing 
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WOOD FORMS are assembled on top of each other as 


tower shell goes up, Concrete supports construction 


\ 


CONSTRUCTION METHOD for hyperbolic shell leapfrogs wood 


forms in 2-ft rings. They can be arranged for ribs or smooth tower 


LOWER PLATFORMS resting on steel brackets are used by workmen to apply 


bituminous coating to finished concrete, raise brackets to next work level 


Unique construction method cuts costs 


Reinforced-concrete hyperbolic cooling towers are poured 
in successive rings about 2-ft deep. Either 2- or 3-ring 
wooden forms use sectionalized vertical braces. As con- 
struction proceeds, forms from bottom ring are dis- 
mantled and reassembled just above the last ring of con- 
crete poured. “Leapfrog” method continues, ring after 
ring, until the entire tower is up. 

This construction plan—-sometimes called the Faye 
method—eliminates costly internal scaffolding. It also 
provides for several working platforms. Uppermost plat- 
form is used by crews handling forms and pouring con- 
crete. Lower platform is located at a level of concrete 
sufficiently cured for internal coating. A bituminous coat- 
ing applied at this level—and subsequently all the way 
up-—seals against moisture saturation of the concrete shell 
during tower operation. 

Early strength of concrete speeds construction by cut- 
ting time between pourings and permitting rapid interior 
coating. To handle forms, concrete and personnel, 2 der- 
rick capable of swinging a full 360 deg may be located 
at the geometric center of the tower. Or several winches, 
each covering a segment of the circumference, can be 
mounted on a platform in the basin. 


draft) reduces tower size and therefore first cost. So when 
checking out n-d vs i-d cooling towers, don’t just select 
an approach through habit. Figure a few others together 
with their fuel costs, and see whether going to a higher 
approach will pay off in your case—it might! 

Nal towers have no fans, so there's no fan-hp oper- 
ating cost. In i-d cooling-tower installations, fan hp can 
amount to 14‘ of installed generating capacity. A 200- 
mw unit might need towers having about 14 cells, each 
with a 100-hp fan motor (normal i-d cooling-tower cells 
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handle 15 to 20 mw). This added power becomes avail- 
able for sale in an n-d cooling-tower installation. 

As this brief evaluation indicates, several tangible 
factors can offset the higher first cost of hyperbolic n-d 
towers. There are also several intangibles, difficult to as- 
sign exact dollar values but nevertheless important: 

N-~«l towers need far less space than comparable i-d 
arrangements. Instead of being widely separated to pre- 
vent recirculation of heated water vapor, n-d towers can 
be placed on centers 114 times base diameter. They can 
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HYPERBOLIC TOWER continued 


Natural-draft-tower operation and evaluation is basis of selection 
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Cold-woter temperature, F 
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50 40 50 60 70 80 
Wet-bulb temperature, F 


NATURAL- VS MECHANICAL-DRAFT operating curves 
show higher capacity of n-d tower at higher humidities 


Why cold water varies with humidity 


Operating Low 
conditions humidity 
Ambient-air wet bulb, F 

dry bulb, F 

humidity, % 
Effluent-oir wet bulb, F 

dry bulb, F 

humidity, % 


Ambient density, Ib per cu ft 
Effluent density, Ib per cu ft 
Density difference, Ib per cu ft 
Available static pressure per 
100-ft height, in. HO 
Cold-water temperature, F 


Total evaluated cost, mition doliars 


500 
Unit size, ma 


EVALUATION of natural- vs mechanical<draft cooling 
towers varies with unit size and number of towers needed 


—— Mechoncol-drott tower 
Noturol-dratt tower 
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Jon Feb Mor Apr Moy June July Aug Sept Oct Now Dec 
AVERAGE ANNUAL HEAT RATE is normal evaluation 


basis. Winter gains in heat rate balance summer dryness 


be located right beside the power station since their oper- 
ation is not affected by prevailing winds. A recent space- 
requirement comparison for a 700-mw station made up of 
several units showed that an i-d installation needed about 
72 acres while a n-d installation involved only 15 acres— 
an 80% reduction. 

Where land is expensive or impossible to obtain, this 
factor alone might tip the scales. For example, there are 
many “downtown” power plants operating a multiplicity 
of old, small generating units on i-d cooling towers. Re- 
placement with large modern units would be impossible 


if i-d towers were again used. But existing land might well 
be adequate for an n-d installation, And in a big-city 
location, ground fogging might also be a distinct problem 
with i-d towers. But the height of the n-d towers lifts vapor 
discharge, so there’s no ground fogging. These are some 
of the intangibles that must be a part of any good evalua- 
tion of hyperbolic n-d vs conventional i-d cooling towers. 

With this first American natural-draft hyperbolic tower 
comes a new way to cool condenser circulating water. 
How many more n-d towers will there be? Answer will 
lie in the record of this first unit. 
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By PAUL N GARAY, Kaiser Engineers 


Stirling 


Rosenrt Stirling patented and built 
his 2-piston closed-cycle external- 
combustion engine in 1816. Many 
Stirling engines were built later to 
compete with the steam engine of that 
time. But as the 19th century drew 
to a close, engines using the Rankine, 
Otto and Diesel cycles supplanted the 
Stirling which ran at low efficiency. 

Large difference between theoreti- 
cal and actual engine performance 
interested N V Philips Gloeilampen- 
fabrieken, Netherlands. They started 
a research program in 1938; by 1948 
they had built several successful en- 
gines. A l-cylinder engine was built 


1 Stirling engine uses pistons 2 and 3 in cylinder /. Annular space 6 houses the re- 
generator 7, heating coil 9 and cooling coil 8. Operating sequence of engine: 


A Displacer piston 3 moves upward displacing spent hot working gas from hot space 5 
to cold space 4 between two pistons. Gas gives up recycling heat to regenerator 7 
and the unavailable energy to cooling coil 8 


B Power piston 2 compresses the cooled gas in cold space 4 between pistons 2 and 3 


C Displacer piston 3 moves downward displacing compressed gas into hot space 5; gas 


picks up heat from regenerator 7 and gets energy input from heating coil 9 


D Expanding hot gas in 5 forces down both pistons during working stroke of engine 


engine betters efficiency 


Some ideas find immediate application in energy systems, 
then are superseded by more-efficient ones. But newer ma- 
terials and design practices sometimes revive the old ideas 
because these tools make it easier to realize the theoretical 


potential 


to develop several horsepower and it 
proved the potential could be real- 
ized. A 4cylinder engine using a 
swash-plate drive was 19-in. long, 
developed 15 hp at 3000 rpm, ran as 
quietly as a sewing machine. 

A 1954 engine with 20-cu-in. dis- 
placement used hydrogen as_ the 
working fluid and delivered 40 hp at 
36% thermal efficiency with maxi- 
mum cycle temperature of 1300 F. It 
has run since then as a development 
unit. Improvements up efficiency to 
over 38% ; correcting for combustion 
losses, thermal efficiency is 45%. 
Larger engines show the same per- 
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formance as the basic research unit. 

Advantages. The Stirling engine 
has no valves, timing mechanisms, 
injection or ignition systems. It uses 
a closed cycle—heat comes from ex- 
ternal combustion. Fig. 1 shows basic 
elements of the cylinder and sequence 
of operation. Fig. 2 shows a 4-cylin- 
der arrangement using double-acting 
pistons and external heat exchangers. 
Fig. 3 shows another arrangement 
using a pair of cylinders, single act- 
ing, with external heat exchangers; 
in this way the hot coolant from a 
nuclear reactor might drive it. 

In Fig. 3 the two pistons attached 
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STIRLING ENGINE continued 


Reversing 


tion 


to a common crank throw have a 
rotational phase difference of 90 deg. 
Fixed relative motions of the pistons 
completely govern engine operation. 
Working fluid completely fills the 
volume of hot space, cold space, heat 
exchangers and connecting ducts. 
Relative position of the two pistons 
determines the varying volume of the 
fluid; the “hot” piston leads the 
“cold” piston. 

Fig. 4a is the ideal PV diagram 
for the Stirling cycle and Fig. 4b 
shows sequence of piston positions, 
Engine’s output depends on the mass 
of fluid in the cycle. By supercharg- 
ing the engine, a high output relative 
to size can be obtained. 

Cyele. In Fig. 4 the ideal cycle is 
made up of four phases: 

A—uniform motion of both pis- 
tons transfers expanded gas through 
regenerator and cooler into cold 
space; gas cools at constant volume 
from state 3 to 4. 

B—isothermal compression of the 
cold gas from state 4 to 1. 

C—uniform motion of both pistons 
transfers compressed gas through re- 
generator and heater into hot space; 
gas heats at constant volume from 
state ] to 2. 

D—pistons move relatively so sys- 
tem volume grows and gas expands 
isothermally from state 2 to 3 doing 
work on pistons. 

The ideal cycle, being reversible, 
has the same efficiency as the Carnot 
cycle: the maximum possible. 

Actual eyele. Fig. 5 shows actual 
processes for PV relations and piston 
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Heot exchanger 


To cold side 


Wa 4 


? Four-cylinder Stirling engine has pistons connected to crankshaft at 90-deg inter- 
vals of rotation. External heat-exchange equipment connects between the cylinders 


position. PV chart varies consider- 
ably from the ideal but the piston- 
position chart has clearly defined po- 
sitions of the top and bottom dead 
centers as in the ideal. 

Between temperature limits of 1250 
and 200 F, T, and T.. of Fig. 4a, the 
ideal cycle has an efficiency of 70. 
Actual engine-shaft thermal efficiency 
with modern design including all fric- 
tion and process losses may be antici- 
pated as about 60°% of the ideal, The 
regenerator contributes greatly to 
high efficiency. Regenerators have 
been researched extensively and show 
effectiveness of 98° as a possibility. 

Controls. Changing the pressure 
of working fluid within the engine 
volume regulates shaft output. The 
heat input produces constant temper- 
ature of the working fluid regardless 
of engine load. 

Reversing direction of gas flow 
through the heat exchanger reverses 
the engine rotation. Interconnected 
reversing valves in Fig. 3 control the 
gas flow to regulate rotation. 

Excellent properties of hydrogen 
make it a good working fluid for the 
engine. Helium works with a lower 
efficiency—a drop of about 12%, 

Aluminum chloride in gaseous 
form offers excellent possibilities. It 
exists as the monomer AICI, at high 
temperatures and as the dimer AloCl, 
at low temperatures, may be an ex- 
ceptionally good heat-transfer me- 
dium. It dissociates with increasing 
effective specific heat and thermal 
conductivity. Lowering the tempera- 
ture makes the gas not only yield heat 


of Nai piston 
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Stirling engine with displacer and 
power pistons in separate cylinders 


given off as if the gas composition 
were “frozen,” but also give off chem- 
ical heat of association of some of 
the monomer molecules resulting 
from the lower temperature. Effect on 
efficiency and size of the regenerator 
should be significant. 

The ideal Stirling engine runs more 
efficiently than any steam or steam- 
mercury cycle operating within the 
same temperature limits. Table 1 
gives results of studies made by the 
General Motors Research Labora- 
tories of a Stirling cycle using a 47- 
cu-in, cylinder compared with other 
cycles. The study concluded: 

(1) For given temperature limits 
the Stirling engine is the only prac- 
tical engine cycle to attain maximum 
thermodynamic efficiency. 

(2) At the same minimum cycle 
pressure, specific output of a Stirling 
engine is 85° of the same displace- 
ment Brayton engine, and one-third 
of the same displacement 4-stroke 
Otto engine. 

(3) At the same maximum cycle 
pressure, specific output of a Stirling 
engine is more than double that of 
the same size 4-stroke Otto engine. 

Inherently the Stirling engine has 
high efficiency, but it must handle 
large masses of working fluid to at- 
tain competitive specific outputs. 

Table 2 compares actual engine 
types. The Stirling data are from the 
GM Research tests on the original 
two engines sent here by Philips. The 
Stirling is a single-cylinder engine, 
the diesel 6-cylinder and the automo- 
tive 8-cylinder, The Stirling is sim- 


; Hot liquid metol f Cold liquid metal 
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Cold piston position 


Oost of Te 


Volume Tdc 


Hot piston position 
a b 


4 (a) Ideal pressure-volume chart of engine uses constant-tem- 
perature heating and cooling. (b) Relative piston positions 


Pressure 
Cold piston position 


Volume 
Hot piston position 
a b 


A (a) Actual pressure-volume chart of engine shows variable 
temperatures and frictional effects. (b) Actual piston chart 


1—Ideal Stirling air-cycle data 


Cycle Brayton Carnot 
Efficiency, % 59.5 59.5 
Minimum cycle temperature, R 540 540 
Maximum cycle temperature, R 2100 1330 


2—Actual engine performance 
Diesel Automotive 
Engine Stirling 6-cylinder 
Ideal cycle for engine 
Engine fuel 
Fuel heating value, Btu per ib 


Corresponding Cornot-cycle 
efficiency, % 
Net work output, Btu per Ib 


Max cylinder volume, cu in, 
Working-fuid mass, Ib 

Net work per cycle, Btu 

Hp at 3000 cyc per min 
Min cylinder volume, cu in. 
Volume ratio 


Piston displacement, cu in. 
Hp per cu in. 

Min cylinder press., psia 
Max cylinder press., psia 
Pressure ratio 


Cylinder bore, in. 
59.5 Piston stroke, in. 


377 


47 

0.0020 
0.075 
53 , Brake output, hp 
2.48 Shoft speed, rpm 


Maximum-economy dota 
Minimum bsfc, Ib per bhphr 


Cylinder displacement, cu in. 
Total engine weight, Ib 


Maximum thermal efficiency, % 


Full-load data 


Total horsepower output 


Output per cylinder, hp 


Shaft speed, rpm 
Bsfc, Ib per bhphr 


Thermal efficiency, % 


Bmep, psi 


Specific weight, Ib per hp 
Specific output, hp per cu in. 


ilar to the diesel in efficiency and 
specific weight, but both more effici- 
ent and heavier than the automotive. 

One disadvantage of the Stirl- 
ing: the radiator—about 21% times 
the size needed by a diesel engine. 
The Stirling rejects all its heat 
through the radiator (cooling coil) 
except for the small part going up the 
stack from the furnace. But in waste- 
heat-recovery arrangements this can 
be economically advantageous. 

A Stirling engine may cost more 
than a Diesel engine because of the 


heat exchangers it needs. But elimi- 
nating high peak pressures, valves 
and valve gear, injection and timing 
systems may more than counter- 
balance cost of heat exchangers. 

The improved Stirling engine may 
compete with or displace steam and 
gas turbines up to 5000-hp capacity. 
For large installations, weight and 
efficiency will be at least as good as 
those of high-economy diesel engines, 
and advantages will include quiet 
operation, invisible, odorless exhaust, 
adaptability to special fuels or heat 
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sources, maximum possibilities for 
efficient waste-heat recovery. 

In small engine installations, 
ten hp or less, the Stirling engine may 
be used where its significant efficiency 
and low noise level compensate for 
extra weight and cost. Immunity to 
ambient temperature and pressure 
conditions, insensitivity to type of 
fuel and absence of wear and corro- 
sion caused by dust, moisture or 
gases in the air are advantages which 
cannot be matched by other existing 
engines now being widely used. 


2 
2 Tde | Tde <a 
- 
7 59.5 
540 
130 
oe 3.47 4.25 4.06 
841 (743 2.37 5.00 3.56 
110 || 37.7 20.08 71 46.15 
450 2190 678 
47 a7 
0.0020 0.0008 
0.422 0.088 0.358 0.40 0.415 
as, 299 62 30 181 199 
494 6.10 1500 1700 3000 
95 78 19.1 2.0 34.8 32.4 
4206 4090 4452 23.50 
8840 724 6880 724 2300 2108 
60.0 494 46.7 4.94 0.418 0.41 0.468 
33.3 34.0 28.7 
317 93 113 
= 2.00 0.49 0.65 Bi 
75 


F 


Copper, stainless- 


Temperatures: Gas-2600F, liquid metal-lOSOF 

Tube h = 3000 Btu per hr, sq ft, F 

t1-in. ips schedule -40 stoiniess -stee! tubes 
with five fins per inch 

Fin height = 0.75in 


Fin thickness = 0.050 in. 


stee/ clad 


Corbon 
stee/ 


@ 


Copper, steinless- 
Clad 


Fin-tip temperature 


Stainless 


Fin efficiency 


Corbon stee/ 


stee/ 


| 


5 10 


Gas-side film coefficient, Btu per hr, sq ft, F 


1 Typical variation of fin-tip temperature with gas-side film 
heat-transfer coefficient for three types of tube-fin material 


Stainless 
stee/ 


15 20 


5 10 15 20 
Gas-side film coefficient, Btu per hr, sq ft, F 


Typical variation of fin efficiencies with gas-side film heat- 
transfer coefficient for three different types of fin material 


Liquid metals have proved out as efficient heat carriers for 
special applications. Economics, as in all energy-handling 
equipment, determines when a liquid metal should be used 
for a specific job. Here we learn the fundamentals of .. . 


How to design fuel-fired liquid-metal 


The sodium-potassium alloy NaK 
has been used as a primary or second- 
ary coolant in various nuclear reac- 
tors. It also works as a process cool- 
ant or heat conveyor in industry. 
NaK stays fluid from room tempera- 
ture to as high as 1600 F, under 


moderate pressures without vaporiz- - 


ing. These properties together with 
high thermal conductivity and low 
pumping-power needs give it special 
advantages in some situations. 
Fuel-fired heaters for NaK differ 
from other heaters and boilers be- 
cause of the liquid metal’s properties 
and the types of piping systems that 
must be used. To date, ease of han- 
dling and safety have outranked fuel 
cost, so most NaK heaters have been 
designed for burning clean fuels— 
natural gas and distillate oils. This 
avoids fouling and vanadium-pent- 


76 


oxide corrosion by residual fuel oils. 

Fuel-fired liquid-metal heaters dif- 
fer from other heaters mostly in de- 
sign and construction of the heat- 
transfer surface; this will be our 
topic. Of course choice of refractories, 
overall furnace construction, safety 
devices, etc are equally important but 
we won't discuss these. 

Radiant sections. Sodium or 
NaK heaters can be designed without 
any radiant section. Complete con- 
vection arrangement may be the best 
for low capacities. But for large ca- 
pacities the total-convection heater 
will cost more and run less efficiently. 
Enough excess air will have to be 
used to keep furnace temperature 
down, around 2000 to 2600 F. High 
excess air reduces overall furnace 
efficiency and increases size of fur- 
nace and convection section. 


Some radiant surface can be added 
without increasing the furnace size 
significantly. Adding successive in- 
crements of radiant surface reduces 
amount of excess air needed for a 
constant bridgewall temperature. In- 
cremental addition goes on until the 
minimum amount of excess air need- 
ed for complete combustion is 
reached. Studies show that substantial 
improvements in efficiency and in- 
vestment saving can be made by re- 
ducing the excess air and size of con- 
vection section. 

Surface ratio. When using 
enough radiant surface to drop the 
excess air to the practicable mini- 
mum, 25% for oil firing and 20% 
for gas firing, additional radiant sur- 
face reduces the bridgewall tempera- 
ture below the structurally allowable 
maximum. Since radiant-section heat 


DESIGN AND EQUIPMENT APPLICATION SECTION * POWER + SEPTEMBER 1960 


- ‘ 
2400 
00 | 
| 
? 
39 
: 
: 
{ 
| 
ik 
a 
j 


Brazing alloy fills the crevices between bimetallic ribbon of 
fin and the tube groove to give high overall heat transfer 


By ROBERT W SCHROEDER 
The Griscom-Russell Company 


heaters 


flux varies with the temperature dif- 
ference of gas and tube, dropping 
bridge-wall temperature rapidly re- 
duces the flux. Adding larger amounts 
of radiant surface lowers ratio of 
cold plane surface to refractory sur- 
face and drops the so-called “furnace 
factor.” These two effects accumulate 
to reduce the returns for incremented 
radiant-surface additions. 

Reducing the bridgewall tempera- 
ture not only lowers convection-sec- 
tion duty, but also cuts its mean 
temperature difference. So convec- 
tion-section size stays about constant 
while increment sections of radiant 
surface work at succeedingly lower 
duty with falling temperatures, 

Studies show that minimum cost 
and best operating efficiency prevail 
when just enough radiant surface is 
used to keep bridgewall temperature 


Stainless-steel-clad copper-finned tubes range in size from 
1%4-in. ID with five fins per in. to %-in. OD, 30 fins per in. 


at maximum allowable structurally. 
while holding the minimum excess 
air needed by the fuel. This may not 
always be true, but usually optimum 
division of surface between radiant 
and convective lies in this region. 

Maximum temperature allow- 
able for the bridgewall depends on 
structural limitations and may be 
controlled by: (1) radiant-section- 
tube metal temperature (2) radiant- 
section-tube support temperature (3) 
combustion-chamber refractory tem- 
perature (4) permissible gas temper- 
ature entering convection section as 
limited by design of convection sec- 
tion and its tube supports. 

Because of the very-high heat-trans- 
fer coefficients of sodium and NaK, 
higher radiant fluxes can be used in 
their heaters. 

Design factors. High tempera- 
tures used demand rigorous attention 
to all design details and rigid quality 
control. The system should be easily 
drained, cleaned and vented. 

For high operating temperatures 
the flux distribution must be con- 
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trolled carefully. If combustion cham- 
ber has a_ length-diameter ratio 
greater than 1.5:1, flux at the firing 
end may be markedly higher than at 
the cooler end. In such cases the 
cooler inlet sodium or NaK should be 
next to the high flux region and the 
hotter outlet sodium or NaK next to 
the low flux region. Parallel tubes 
should be in the same heat flux, as- 
sured by a symmetrical arrangement 
of burners, tubes and refractory 
walls in the liquid-metal heater. 
Probably no one tube spacing is 
best under all circumstances. Tube 
spacing greater than in boiler prac- 
tice favors uniform flux distribution 
about the periphery of each tube. 
This allows a saving in tubing, num- 
ber of welded joints and liquid-metal 
holdup with a minor loss in effective 
cold plane surface. Greater spacing 
eases access to welded joints during 
both welding and later inspection; of 
course, the wider gaps also minimize 
the chance of adjacent tubes touching 
each other when they warp. 
Radiant-section layout. Radiant- 
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HEATERS continued 


section tubes may be vertical, hor- 
izontal or inclined at almost any 
angle. Best arrangement depends on 
overall furnace layout and operating 
conditions. Under severe operating 
conditions, sodium or Nak flowing 
upward in vertical tubes offers ad- 
vantages. Vertical tubes can hang in 
simple tension and won't sag as hori- 
zontal or inclined tubes would at high 
temperatures. Vertical tubes with 
upward flow favor draining, venting 
and cleaning as well as natural con- 
vection flow when the pump fails, and 
vertical flow tends to cut flow per- 
versities caused by manifolds. 

The designer may select from a 
range of tube diameters when hydro- 
static stresses control tube design. 
Since hydrostatic pressure and allow- 
able stress govern the ratio of wall 
thickness to tube diameter, larger- 
diameter tubes need the thicker walls 
and greater weight of alloy steels, in- 
creasing the cost of tubing. 

In critical applications thick, large- 
diameter tubes may have advantages: 
(1) they reduce number of welds and 
improve the integrity of each weld 
(2) small flaws in tubing are hard 
to detect and heavier walls lessen 
strength impairment (3) heavier-wall 
tubes suffer less from effects of cor- 
rosion, oxidation, erosion or any 
mechanical gouging (4) they resist 
warpage or sagging (5) fewer tubes 
of large diameter ease draining, vent- 
ing and cleaning the system. 

Convection sections. Liquid- 
metal heat-transfer coeflicient exceeds 
that of combustion gas by a factor of 
several hundred. In contrast, volume 
flow of sodium will be less than that 
of combustion gas by a factor of 
about 1000. So the heater must have 
a large face contacting the combus- 
tion gas and a small face touching the 
liquid metal. 

This leads to choosing extended- 
surface tubes, with helically wound 
fins and multiple countercurrent 
passes of the liquid metal and vertical 
upflow of the gases. Good fin ma- 
terial should have high thermal con- 
ductivity to achieve high fin effici- 
encies and low fin temperatures, and 
good resistance to high-temperature 
oxidation. Bonding the fin to the tube 
relieves elastic retention forces at 
operating temperatures, In contrast, 
differential thermal expansion may 
loosen a mechanical fin attachment. 


We developed a brazed, helically 
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Liquid-metal heater bank has bare tubes in lower radiant sec- 
tion and finned tubes in convection section. Gases move upward 


finned tube using copper clad with 
stainless steel. The copper has high 
thermal conductivity and the steel 
high oxidation resistance. Fig. 2 
shows performance of fins made of 
carbon steel and stainless steel, and 
copper fins clad with stainless steel. 

Design comparison for the three 
types of extended-surface and bare 
tubes, table at right, shows the latter 
least economical. Designs with lower 
fin efficiencies need a greater depth 
and face area to include increased 
surface with a fixed pressure loss. 
The larger face area decreases gas 
velocity and reduces gas-side coefhici- 
ent: effective gas-side coefficient di- 
minishes more rapidly than the fin 
efficiency itself. 

Fin-tip temperatures make ss-clad 
copper fins the only design suitable 
for the conditions we studied. The ss 
fin-tip temperature of 20900 F would 
limit life expectancy and the carbon- 
steel fin-tip temperature of 1820 F is 
above the operating range of this 
material. 

Comparing performance of 
stainless with carbon steel shows the 
latter to be superior because of high- 
er conductivity. This material may be 
applied to the low-temperature end of 


the convection section, if coating can 
raise its oxidation resistance. Some 
development work has been done 
along this line, and a number of coat- 
ings are under test. 

Table indicates that the bare-tube 
lattice would permit closer tube spac- 
ing. but free-flow-area needs govern 
the horizontal tube spacing, and 
center-to-center distances needed for 
return bends govern the vertical tube 
spacing. It might seem that the bare- 
tube lattice would be favored by 
using smaller tubes. But finned units 
also gain from smaller tubes. Fig. 4 
shows ss-clad copper finned tubes 
ranging from 11%-in. IPS with five 
fins per in. to %-in. OD with 30 fins 
per in. Latter would be used only for 
nonfouling conditions. The 1%-in. 
IPS tubing in the table has been de- 
signed to minimize number of joints. 

Table shows that bare-tube convec- 
tion needs greater space, larger total 
footage of tubing, more liquid metal, 
larger weight, more shellside surface. 
Size increase raises the cost of the 
setting and convection sections. 

Fig. 3 shows a micrograph of the 
ss-clad copper fin in the groove on 
the tube suriace. This copper fin is 
made up of a ribbon of copper clad 
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Fins are copper, clad on onc side with 
stainless steel, folded before brazing 


7 Unit section of a sodium-potassium-alloy heater shows bare tubes which form heat- 
er’s radiant surface and the finned tubes making up the convection section of the heater 


on one side and then folded. Fig. 6 


is a section through an entire tube. 
Newer fins are ss-clad on both sides; 
brazing alloy protects tip. 

Figs. 5 and 7 show a heater as- 
sembly run by the Mine Safety Appli- 
ances Company. This has ten serpen- 
tine tubes welded into a header at 
each end. A type-310 stainless-steel 
sheet supports the tubes at each end. 
First two layers of tubes are bare to 
shield the finned tubes from direct 
furnace radiation. 

During startup the heat-exchang- 
er temperature rises from ambient to 
about 1600 F. Tube supports, fixed at 
the top, expand downward with a 
flexible seal at the bottom keeping 
contact with the furnace refractory. 
Tubes move longitudinally in the 
tube-support holes, being constrained 
by the tube sheets. Tube sheets are 
constrained horizontally by tongues 
welded to the tube sheets fitted with- 
in vertical grooves in stationary sup- 
port structure, This allows complete 
freedom for vertical movement. Re- 
actions of external piping are trans- 
mitted through the nozzles and mani- 
folds and through the tongue-and- 
groove arrangement to the stationary 
support structure, 


Alternate designs for 150,000,000 Btu per hr 


NaK heater 


Specifications: 

Gas flow of 100 Ib per sec cooled from 2600 to 1165 F 

NoK heated from 850 to 1050 F 

Mean temperature difference—775 F 

All designs based on 1'4-in. IPS schedule-40 pipe on 412-in. triangular pitch 


Fin material 
Fins per in. 
Fin thickness, in. 
Fin height, in. 
No. of layers deep 
Depth, ft 
Gross face area, sq ft 
Gross volume, cu ft 
Ft of tubing 
Weight of fins and tubes, |b 
NoK holdup in tubes, cu ft 
Net flow area, sq ft 
Gas mass velocity, 
Ib per sq ft per sec 
Heat-transfer coefficient, 
Btu per sq ft, hr, F 
Fin-efticiency ratio 
Effective heat-transfer coefficient, 
Btu per sq ft, hr, F 97 
Fin-tip temperature, F a 
Gas-velocity head, in. H.O 0.078 
Total pressure drop, liquid- 
metal side, psi 24.7 
Total pressure drop, gas side, psi 1.9 
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2.92 3.58 26 
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J 

95 6.64 128 
1820 2090 1475 
Go 0.242 0.186 0.29 
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POWER’s survey of manufacturers and 
users of packaged air - conditioning 
systems brought out interesting facts on 


unit sizes as... 


1955 


97 


UNIT CAPACITIES for air conditioners rise as users demand 


packaged central systems. Curves flatten as shipping costs jump 


New trends shape packaged air 


F or the last few years major com- 
ponents of energy systems have been 
packaged, or to be exact, shop-as- 
sembled. This usually occurs in an 
industry attempt to reduce installed 
cost of equipment. Now, large com- 
mercial and industrial air-condition- 
ing units are appearing not only shop- 
assembled, but in many cases com- 
pletely redesigned as a true package. 
To keep you informed on this im- 
portant trend, PoweER surveyed major 
manufacturers of air-conditioning 
equipment to find out more about 
their packaging concepts. Now we 
report to you: a summary of pack- 
aging plans plus some advantages and 
limitations of the techniques. 
Equipment designers were asked 
several general questions. First: What 
size ranges and what configurations 
do you expect future packages to in- 
clude? Second: What are major rea- 
sons for the swing toward packaged 
systems? Third: Are there any limita- 
tions or disadvantages to packaging? 
From the general questions and their 
answers arose other specific questions 
until we ended with a consistent trend. 
Unit capacity trend, shown in 


chart above, continues upward. But 
both manufacturers and users ex- 
pect unit size to level off. Sizes listed 
represent largest available as pack- 
aged or shop-assembled units at the 
time of our survey. In most cases, 
ultimate capacity limitations reflected 
above are imposed by transportation 
requirements of common carriers. For 
more on transportation limitations, 
see Power’s Plant Design Issue, Oct 
1959, p 84. 

Larger units are offered in response 
to user demand for higher-capacity 
packages. At first packaged equip- 
ment fulfilled the need for spot and 
decentralized cooling. Now users 
want packaged units for centralized 
systems—forcing up unit capacities. 

User demand stemmed from cer- 
tain basic advantages of packaging 
air-conditioning systems. Let’s take a 
look at these advantages to see how 
they can affect your next system. 

Packaging advantages are as nu- 
merous as the customers requesting it. 
However, three basic concepts pre- 
dominate in users’ plans: (1) Unit 
responsibility. (2) Reducing space 
requirements through manufacturers’ 


design of compact packages. (3) Re- 
ducing installed cost through trim- 
ming field labor. Let’s analyze each 
of these concepts and see how they 
apply to packaged air conditioners. 

Unit responsibility be- 
come a popular concept in many areas 
of engineering. The more-obvious ad- 
vantage: one manufacturer is answer- 
able for performance of a large block 
of equipment. Users also stated they 
feel designers have an opportunity to 
produce polished, thoroughly integrat- 
ed designs——something harder to 
achieve in builtup systems. As a re- 
sult, these users feel, packaged-equip- 
ment manufacturers are responsible 
for a “bugless,” optimized design. 

How does unit responsibility work 
out in practice? By and large both 
user and manufacturer benefit. The 
user gets single-source service, such 
small details as integrated operating 
instructions written for the combina- 
tion of components and interrelated 
operating characteristics for his unit. 
For once, the designer has full con- 
trol of most components affecting 
operation of his equipment. This, in 
turn, permits tighter designs. 
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NEW PACKAGES feature redesigned. compacted systems. Housing 


acts as thermal and sound barrier, permits installation in work area 


conditioners 


Space requirements for the 
packaged designs usually are less 
‘than those of installed builtup sys- 
tems, because of the compacting job 
the equipment designer is able to do 
when he controls all major compo- 
nents in the system. Unit sketched 
above is a prime example of the in- 
tegrated design concept. This centrif- 
ugal water cooler comes in capaci- 
ties up to 600 tons. Within the hous- 
ing, compressor, drive and controls 
are close-coupled, vibration-isolated 
and thermally insulated. Smooth ap- 
pearance of exterior housing belies its 
prime design purpose of stopping 
noise and heat pickup. 

Because units like the one above 
offer such a finished appearance there 
is a great demand for larger and 
larger units in packaged form. To 
date this has been beneficial. What 
happens in the future may be an- 
other story. 

Reduced cost of the installed 
units shows up as lowered field-labor 
cost for electrical or pneumatic con- 
nections, plus simplified foundation 
requirements and piping hookups. In 
addition, units housed as above may 


— 


TOO BIG for many plants, super packages could cancel packaging 
savings in extra shipping costs, need to cut through plant walls 


} 


OTHER PACKAGING TREND continues to take advantage of I-story construction. 
Multiple roof-hung units duck central-system size problem, should see increased future use 


not need special equipment rooms. 
Now, how about disadvantages? 
Are there limits to the advantages in 
packaging? For the user who cannot 
or does not wish to accept standard 
conditions imposed by any packaged 
design, modifications may run pack- 
aged-equipment higher than 
equivalent field-erected systems. Pack- 
aged-equipment designers attempt to 
cover common operating conditions, 
but can’t anticipate all needs. 
Installation costs may run high for 
larger packaged systems. The plant- 
busting package shown above, right, 
can mean added expense for trans- 
portation to the plant, breaking down 
exterior or interior walls and con- 
structing special areas with adequate 
headroom or length. These costs im- 


cost 
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pose the limitations foreseen in the 
curves above. They are partially 
countered by using two smaller cen- 
tral units. 

For modern l-story plants, exist- 
ing or planned, there is another an- 
swer which many engineers are re- 
evaluating. Rooftop units, shown 
above, are designed as a package 
which will mount on roof  struc- 
ture. They can be spotted above cool- 
ing loads. Simple mountings mean 
low installation costs, and in case of 
future load modifications, easy move- 
ment to new locations. 

This, then, is the trend picture we 
see shaping up: larger packaged cen- 
tral systems up to a point, and at the 
same time small decentralized pack- 
ages to keep total costs in line. 
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CONTROL ROOM of Tacoa Power Plant at Arrecibes, Venezuela 


is equipped to transfer power sources for station auxiliaries 


Transferring between alternative electric-power sources can 
cause trouble if large motors are connected to bus. Here’s a 


scheme to... 


CENTRAL CONTROL PANEL of Tacoa Power Plant controls all 
large auxiliary motors by automatic transfer using standard relays 


Insure safe, fast bus transfer 


Most generating stations provide 
some form of transfer scheme to 
switch the auxiliaries to an alterna- 
tive power supply if the normal sup- 
ply fails. Since outages in large in- 
dustrial plants are usually extremely 
expensive, especially if operations re- 
quiring continuous processes are in- 
volved, many essential loads are sim- 
ilarly served by dual electric service 
from the local power company (see 
Power, October 1959, pp 92-100). 
In central stations, most large 
modern thermal-electric plants em- 
ploy the unit system. Boiler, turbine- 
generator and auxiliaries all operate 


By FRANK X BONNES, Chief Electrical Engineer, The Kuljian Corporation 


as one unit. A transformer connected 
directly to generator leads usually 
supplies the auxiliary motors. Startup 
requires a separate source of power, 
usually supplied by a transformer 
connected to the power system. After 
unit is in operation this alternative 
power source is available as standby 
in case of normal-power failure. 
Many engineers argue that since 
the auxiliary electrical system is 
probably more reliable than any 
other part of the unit, unit should be 
shut down if auxiliary system fails. 
However, most engineers agree that 


auxiliaries should be kept energized 


except when a bus fault occurs or the 
operator takes them off the line. 
On small systems with small-hp 
motors, immediate transfer usually 
can be made on voltage failure. This 
can't be done with large motors. 
When a motor is disconnected, volt- 
age across the motor terminals 
doesn’t immediately drop to zero. The 
rotor is still revolving and magnetic 
flux exists in it, so a voltage will be 
induced in the stator windings. Volt- 
age magnitude depends on decay of 
rotor flux and speed. Voltage is high 
during first few cycles, then decays 
to zero in a time which depends on 
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High-voltage bus 


Generator 
breaker 


Generotor stepup 


transformer 


Generator 


4 


TRANSFER SCHEME represented in this l-line diagram has seen 
use in several power plants. Relays are identified by standard 


individual motor design (see Power, 
Feb 1958, pp 90-93). 

If throwover to alternative power 
source is made immediately upon 
power failure, inrush current to mo- 
tors may be extremely high—voltage 
generated by the motors and bus volt- 
age may be out of phase, unequal 
and different frequency. A throwover 
within the first few cycles with volt- 
ages 180-deg out of phase may dam- 
age the motors. If throwover is de- 
layed until generated voltage of mo- 
tors is zero, many motors will have 
come to standstill and resultant high 
starting current may trip over-current 
relays on incoming-line breaker 

How long should you wait be- 
fore making transfer from one source 
to the other? Tests prove that if 
motor-generated voltage is 20% or 
less of normal, the motors can be re- 
energized even if connected to a volt- 
age supply 180 deg out of phase. It’s 
also generally agreed that usual boiler 
and turbine auxiliaries will not be 
adversely affected if power is off 
long enough for motor voltage to de- 
crease to 20% of normal. 

Normal transfer of station aux- 
iliary bus from the emergency (start- 


Unit stotion 
ouxihory 


transformer 


Breaker 
Plant station 
Ouaiiory 
[transformer 


——~ Emergency 
source 


us-tie breaker 


Auuhory switchgeor bus 


Typical for station 
Oualiories 


device-function numbers: ac undervoltage (27), short-circuit selec- 
tive (50), ac overcurrent (51), and differential current (87) 


ing) source to the normal source can 
be manual. During startup, auxiliary 
bus is supplied from starting bus 
through bus-tie breaker. When unit 
is on line and generator breaker 
closed, auxiliary bus should be sup- 
plied from unit auxiliary transformer 
connected directly to the generator 
bus. Transfer can be made manually 
by paralleling the two sources, then 
tripping the bus-tie breaker. Or it 
can be made automatically by trip- 
ping the bus-tie breaker so the auto- 
matic throwover scheme will operate. 
You can also transfer by one control 
switch which trips bus-tie breaker, 
then closes normal-source breaker. 
Our experience recommends manu- 
ally paralleling the two sources, then 
tripping the bus-tie breaker. This, of 
course, can only be done if there is 
no phase shift between the sources. 
But it insures that power to auxili- 
aries isn’t lost during normal throw- 
over because a breaker doesn’t latch 
in, as may happen if the two sources 
aren't paralleled. In addition, a time- 
delay relay should be provided to 
operate when both breakers are closed 
at the same time and then trip the 
bus-tie breaker. This insures that the 
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two breakers will not remain closed 
through an error or oversight. 
Manual - automatic transfer 
scheme we've used in several sta- 
tions is shown in diagrams above and 
next page. In normal transfer, unit 
is started, synchronized and put on 
the line by closing generator unit 
breaker. The auxiliaries are then 
manually transferred to unit station- 
service transformer by using the con- 
trol switch to close incoming-line 
breaker. When line breaker latches 
in, bus-tie breaker is opened by its 
control switch. An auxiliary contact 
of the generator breaker is inserted 
in the closing circuit of incoming- 
line breaker to insure that generator 
is synchronized with the h-v bus be- 
fore breaker can close. If operator 
fails to open bus-tie breaker 52-2 
after a time delay of four to 30 sec, 
relay TD trips this breaker. 
Automatic transfer, starting 
with auxiliaries supplied from unit 
station-auxiliary transformer, is in- 
itiated with the incoming-line breaker 
closed and the bus-tie breaker open. 
Different conditions may prevail: 
(1) Fault in differential zones of 
generator, main transformer or sta- 
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BUS TRANSFER continued 


tion-service transformer. The genera- These relay circuits handle bus transfer 


tor breaker, field breaker and aux- 
iliary-bus incoming-line breaker trip. 
When voltage on auxiliary bus drops 


to 20%, relay 27B drops out, en- 52-| 52-1 
ergizing relay 27BX and closing bus- | . CS close. 866 69 < 
tie breaker. Auxiliaries are then sup- | rt 52-1-¥ | 
plied from emergency source. 52-1 Deen 
(2) Fault on auxiliary bus or 52-| \\ 52-2 
auxiliary-feeder circuit not cleared Y “ 
by the feeder breaker. Overcurrent re- | tt & = 
lays 50/51 will operate, in turn work- | a 5 
ing auxiliary relay 51-1X which 
locks out of the bus-tie break- 52-1? 
er 52-2, shutting down auxiliaries. cc 
(3) Fault on h-v system. The volt- 52-1 
age on unit auxiliary bus will be | 52°! a CS trip 3 
higher than voltage on emergency | aD 
auxiliary-source bus so transfer will | TC _ 866 @ 
(4) Low voltage on auxiliary bus 27-2K 
caused by loss of generator field or ra 


operating error. The system voltage | nh 


remains substantially normal and re- ' 87 


lay 27-2 stays picked up. If auxiliary- 
bus voltage drops below 75%, relay 
27-1 will drop out, energize relay 


27-1X and trip auxiliary-bus incom- | + 
ing-line breaker 52-1. When aux- | 
iliary-bus voltage drops to 20%, re- | 27-2X. 
lay 27-B drops out, energizes 27-BX 27-BX. 27-8 
which closes bus-tie breaker 52-2. 30 
(5) Accidental opening of incom- w x 
ing-line breaker 52-1. When voltage 51-2x 
on auxiliary bus drops to 20%, 27-B 52- 2 52-2 
drops out, energizing relay 27-BX x CS-close 69 
and closing bus-tie breaker 52-2. 
Automatic transfer with auxiliaries 52-2 52-2-¥ | 
supplied from the emergency source 
is initiated with bus-tie breaker closed 27-2x 
and incoming-line breaker open. Two 
conditions may exist: 52-2 
(1) Fault on auxiliary bus or | } 
auxiliary feeder circuit not cleared by | 52- 52-2 52-2 3 
the feeder breaker. Overcurrent re- aad 
lays 50/51 will operate and in turn 52-2 § ] 
operate auxiliary relay 51-2X, which | 52-2 
locks out the closing of incoming- | 
line breaker 52-1. Auxiliaries will | 52-2 52-2 46 = 
shut down. ( 69 
(2) Low voltage on auxiliary bus. 51-2X : | 
When bus voltage drops below 75% Toy | 4 
relay 27-2 will drop out and energize th & 33 
relay 27-2X, tripping bus-tie breaker : 
drops to 20%, relay 27-B drops out, . 
energizing 27-BX which closes in- 5-volt Ue bus 
coming-line breaker 52-1. Notes (+) 
Our automatic transfer scheme in- _ 27-1,27-2 — Undervoltage relays, 75% dropout ot | sec 


sures a transfer in shortest time using 27-B ~ Undervoltage relay, 20% dropout, instantaneous 

standard relays. This relatively sim- 1X, 51-2X, 666 Auxiliary reloys, lockout 

ple system is easily modified to in- | @¢-1X,27-2X,27-BX— Auxiliary relays 

clude a manual-automatic selector. TD ~ Time-deloy relay, odjustoble. 4-30 sec 
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By G L OSCARSON 
Electric Machinery Mfg Company 


PUMP SPEED adjusts from 150 to 300 rpm in this sewer pumping station. Synch- 
ronous motors, 350 hp, 1200 rpm, are connected by magnetic couplings and gears 


Magnetic slip coupling between motor and load lets 


you usea... 


Synchronous motor for adjustable speed 


Compressors and pumps, conveyors, machine tools, pre- 
cise-frequency generators and other loads best live up to 
their operating capabilities at speeds adjusted to their 
requirements. Adjustable-speed motors are available in 
variety to step in here, see July’s TD report, Adjustable- 
speed drives match modern process needs, pp 63-68. But 
adjustable-speed motors sometimes score low on power 
factor, efficiency, first cost, etc. In many cases you may 
want to try magnetic slip couplings which let you use 
synchronous motors. 

Advantages of synchronous motors: (1) Power factor 
can be unity, or even leading, if so designed, to absorb 
lagging kvar. (2) Efficiency consistently tops other ac 
motors of similar rating. (3) First cost in speeds below 
500 rpm and ratings above one hp per rpm usually falls 
below cost of a squirrel-cage motor. (4) Full-voltage 
starting kva, particularly in lower speeds, may be signif- 
icantly under a squirrel-cage motor of similar rating. Be- 
cause amortisseur winding doesn’t operate at normal 
speed it can be designed for starting, accelerating and 
pull-in duty only. 

(5) Air gap runs from two to five times larger than for 
an induction motor of identical rating. (6) Low speeds 
are practical: synchronous motors as slow as 72 rpm keep 
their excellent operating characteristics. Importance of 
these factors rises sharply at low speeds. 

Magnetic drive, installed between motor and load, is 
a torque transmitter. Torque (and resultant speed) are 
varied by adjusting excitation of the magnetic member. 
You select desired speed by a speed-control potentiometer, 
manually, automatically or with a combination of both. 


Feedback circuit makes sure selected speed is maintained. 


Coordination of motor and magnetic-drive character- 
istics is particularly important with accelerating, pull-in 
and pull-out torques. Synchronous-motor torques may be 
varied over a wide range, so starting, accelerating and 
pull-in torques can be relatively low where low starting 
kva is a must. But it’s nearly always possible to start, 
accelerate and pull into step with drive de-energized. 

Pull-in is the critical period. Field contactor closes 
and attraction between stator’s rotating magnetic field and 
the excited rotor-field poles makes motor accelerate from 
slip speed. Often virtually all torque available is needed 
to accelerate motor’s rotor and the connected inertia; 
there’s no torque available to drive the load. Then the 
magnetic-drive excitation circuit must interlock with the 
motor control-field contactor. This leaves you two alter- 
natives: (1) position speed-control potentiometer for zero 
speed when motor is started or (2) interpose a time-delay 
relay which permits motor to pull into step and stabilize 
definitely before any load can be applied. 

Rapid acceleration of running load, as caused by 
changing position of speed-control potentiometer, is 
sometimes desired. If load has considerable inertia, ex- 
citation, and thus torque required, may go to ceiling 
value—frequently on the order of 200 to 250% of the 
motor’s full-load torque. A unity-power-factor motor 
which commonly has only 150% pull-out torque would 
pull out of step under this condition. Here you have three 
solutions to consider: (1) limit ceiling excitation applied 
to drive (2) limit change rate of speed-control potentio- 
meter or (3) design the synchronous motor with sufficient 
pull-out torque to match ceiling torque developed by the 
magnetic drive. Such techniques assure good performance. 
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CAUSTIC-STRESS-CORROSION cracks ap- 


pear in tube-to-tube-sheet joints after hy- 


droxide exposure at temperatures of 560 F 
—> 


A look at caustic stress corrosion 


Tests explore character of chloride-free stress corrosion in 
type 347 stainless steel, environment that produces cracking 
and inhibitors to prevent or delay it 


By G C WHEELER, General Electric Co and EARL HOWELLS, The Babcock and Wilcox Co 


Stress-corrosion failures in austenitic 
steels sometimes occur where chlo- 
rides and. their necessary adjunct, 
oxygen, are not present. This suggest- 
ed studies of caustic stress corrosion 
—its characteristics and possible ways 
to prevert it. Tests show that type 347 
stainless steel will crack in aqueous 
solutions of sodium hydroxide under 
certain conditions, but quantitative 
data has been missing. Now, three test 
series run at Knolls Atomic Power 
Laboratory by General Electric Co 
and at Babcock and Wilcox Com- 
pany’s Research Center tie down some 
of this data and permit preliminary 
conclusions to guide further study. 
First test series studied effect of 
sodium-hydroxide concentration in 
water and sodium. Restrained U-bend 
specimens of type 347 stainless steel 
were exposed to these test mixtures in 
small autoclaves. The specimens were 
annealed at 1020 F for 15 min and 
water-quenched before stressing. 
Table 1 shows incidence of cracking. 
Metallographic examination of speci- 
mens detected typical stress corrosion 
in austenitic stainless steels—trans- 


granular and branching cracks. 

Second test series explored effect 
of stress levels. Stress-rupture tests 
were made on type 347 stainless-steel 
specimens immersed in mixtures of 
sodium hydroxide and water at 650 F. 
In all cases, stress levels were kept 
below creep-rupture strength to pre- 
clude creep cracking. Table 2 shows 
absence of cracking in 100% NaOH. 
At reduced concentrations, cracking 
occurred at stress equal to 650-F yield 
strength of the material and also in 
the two specimens tested at lower 
stresses. Depth of cracks was roughly 
proportional to applied stress, but 
stress level didn’t affect number of 
cracks. Again, examination showed 
cracks were typical of stress corrosion 
in austenitic stainless steel. 

Third series of tests was made in 
miniature boilers to study effects of 
dilute caustic-water solutions under 
heat-transfer conditions, now that 
cracking was shown to occur in a 
short period of time in both sodium 
mixtures and concentrated water mix- 
tures of sodium hydroxide. Fabrica- 
tion procedure produced stresses at 


least equal to yield strength of an- 
nealed type 347 stainless steel in tube- 
to-tube-sheet joint region and in the 
various boiler welds. Hydroxides were 
put in the boiler water on the shell 
side. Heat was applied by passing 
pressurized water at 600 F and 2000 
psig through a single re-entrant tube. 
With boiler water held at 488 F and 
600 psig, heat-transfer rate of about 
100,000 Btu per sq ft per hr was 
obtained across the tube. 

Boiler water contained less than 1- 
ppm chlorides, and oxygen was re- 
duced to undetectable concentration 
with NaSO,. Tests confirmed ade- 
quacy of these boiler-water precau- 
tions in preventing stress-corrosion 
cracking. 

Specimens were examined for 
cracks after test runs in a mixture of 

% NaOH and 73% KOH. Hydrox- 
ide concentrations from 20 to 5000 
ppm were studied, and check tests 
with pure NaOH gave same results as 
those with the mixture. Most tests 
lasted 120 to 150 hours. Specimen 
examination consisted of careful vis- 


ual study followed by dye-penetrant 
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No PO, concentration, ppm 


2000 3000. 4000 


(KOH + NaOH) mixture concentration, ppm 
CONCENTRATION RATIOS of over l-part phosphate to 4 


parts hydroxide seem to inhibit caustic-stress-corrosion cracks 


1—concentration tests 


Temp, F 


Deys 
30 
20 
30 
“4 
30 
30 
30 
30 
1 


2288339333 


2—yield-strength tests 


Mixtere 
100% NoOH 


Temp, F 
650 


95% in H.0 650 


Stress, psi 


Note: Duplicate specimens of the some heat of type 347 austenitic 
stainless steel had 26,400-psi yield strength at 650 F 


tests and metallographic study. 
Initially, hydroxides were added to 
standard boiler water containing 300- 
ppm Na, HPO,, 500-ppm Na.SO, and 
175-ppm Na,SO;. No cracking oc- 
curred with less than 1500-ppm hy- 
droxide, Cracking at higher caustic 


concentrations was in the tube-to-tube- 
sheet joint region. Here again, the 
cracks were typical of stress corrosion 
of austenitic stainless steel. 
Cracking occurred only in the 
tube-to-tube-sheet joint—and this is 
significant. There were several other 
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locations in the boiler where yield- 
strength stresses existed. These other 
places should have cracked too, since 
hydroxide concentrations in the water 
were high enough to cause cracking 
in the joint. So it appears that to 
cause cracking at 488 F, hydroxide 
concentration must be greater than 
the highest reached in these tests— 
5000 ppm for 150 hours. But in the 
tube - to - tube - sheet crevice where 
cracking did occur, concentration was 
probably greater than elsewhere be- 
cause the tube-wall temperature ran as 
high as 560 F, about 75 F above boil- 
ing point at 600 psig. Thus cracking 
in the tube-to-tube-sheet crevice, and 
there only, is quite logical. 

Crack - propagation - rate tests 
showed a high rate initially, perhaps 
as much as '4 in. per hr. But it de- 
creased rapidly with time. 

Means to prevent caustic-stress- 
corrosion cracking were next studied. 
Previous tests showed that cracking 
did not occur with less than 1500- 
ppm-hydroxide concentrations. In all 
tests. however, phosphate concentra- 
tions were the same. So, ratio of 
phosphate to hydroxide concentra- 
tions was lower in tests where crack- 
ing occurred. This led to a series of 
tests where this ratio was lowered 
from 1 (where cracking did not oec- 
cur) down to 0.25 (where cracking 
started) and below. Fig. 3 plots tests 
showing incidence of cracks and phos- 
phate-to-hydroxide ratios. These were 
short-term tests and their validity 
under different conditions or longer 
exposures cannot be known. 

Conclusions to be drawn from 
these tests: (1) caustic-stress-corro- 
sion cracks are branching and pre- 
dominantly transgranular. This is 
typical of stress corrosion in austenitic 
stainless steels (2) threshold stress, 
if any, is well below yield strength 
(3) unlike chloride cracking, caustic- 
stress-corrosion cracking can occur 
in the absence of oxygen (4) tests 
show that less than 0.2% hydroxide in 
water may cause cracking in a few 
hours when concentrating conditions 
are present. But cracking may be de- 
layed or prevented by adding some 
disodium phosphate. A minimum ad- 
dition of one part phosphate to four 
parts Na + K appears effective. 
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Pumps... 
the heart of your 
HTHW system 


High - temperature hot - water systems 
keep gaining ground, but they’re hard 
on pumps. Optimum pump materials and 
sealing arrangement are life insurance 
for your HTHW heating system 


By J R BROCE, Worthington Corporation 


While high-temperature hot-water heating systems have 
been in vogue in Europe for some time, their introduc- 
tion in the US. is fairly recent. Big boost came when 
several Air Force installations were specified with HTHW 
systems, Since then this efficient space-heating method 
has grown in popularity, especially where buildings are 
spread out and heating medium must be distributed widely 
from a centralized heating plant. In mid-1957 the new cen- 
tral heating and refrigeration plant at New York Inter- 
national Airport went on the line using high-temperature 
hot water for heating. (It’s easy to see the installation 
next time you're there because it’s in a building with a 
glass front—you can look through the picture window. 
Whether single- or separate-pump arrangement is used, 
the circulating pumps themselves are about the same. 
Flows, of course, depend on amount of heating to be done. 
But since only friction losses in the closed-heating and 
hot-water-generator systems must be overcome, total heads 
can be relatively low—they run about 75 ft for generator 
circulators and up to 200 ft for system circulators. They’re 
kept as low as possible to minimize horsepower costs. 
Both single and separate pumps take their suction from 
an expansion drum operating up to 250 psig and 400 F. 
Severity of HTHW pumping service stems wholly from 
relatively high suction temperatures and pressures. 


Centrifugal pumps for HTHW must be built to 


BOILER CIRCULATING PUMPS feed separate pumping system at 
New York International Airport’s new central HTHW heating plant 


‘Cooling water jackets 


system injects cold 


CIRCULATING PUMP for HW heating 
water into bushing ahead of stuffing box to prolong packing life 


meet these severe operating conditions. Cast-iron casings 
and bronze impellers and trim are usually suitable only 
up to 250 F, so the higher temperature range requires 
cast- or chrome-steel casings as well as impellers and 
trim. Usually 5%-chrome-steel casings and 134 -chrome- 
steel impellers and trim assure satisfactory operating life. 

Since suction pressures are high and single suction 
impellers usual, shaft and bearing construction deserves 
careful attention. Unless impellers are hydraulically 
balanced (and sometimes even if they are), axial-shaft 
loading—and therefore thrust-bearing loading—is very 
high. Satisfactory life then requires considerable margin 
in bearing selection, and shafts must be heavy enough to 
minimize deflection. Oil-lubricated rolling-contact bear- 
ings are most popular for HTHW pumps. 

Cooling-water jackets must be properly designed to 
give maximum cooling and hold down operating tem- 
peratures. Flow must be high enough to carry away heat 
generated by high bearing loading and heat transmitted 
to the bearing housing from hot-water pumpage. 

Pump sealing requires careful attention. Of the sev- 
eral methods used, one will probably stand out as best 
for your particular job. 

To keep down potential stuffing-box problems, end-suc- 
tion pumps are almost always used on HTHW systems— 
at least they have only one stuffing box to give trouble. 
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SINGLE-PUMP SYSTEM uses one set of pumps to circulate 
through both hot-water generator and the heating-load system 


SEPARATE-PUMP SYSTEM has two independent circuits, one 
for the hot-water generators and one to handle the heating load 


Let's review HTHW circuits 


System economics will dictate choice between single or 
separate pumping systems in your high-temperature hot- 
water heating system. But basic operation is the same: 
(1) Water is heated in hot-water generator to range of 
300 to 400 F. (2) Expansion drum is a pressurized sys- 
tem-storage vessel. Steam, air or an inert gas such as 
nitrogen provides the pressure. (3) Heating-load system 
is distributed throughout the installation in the form of 
convection or radiant space heaters. (4) Pumping system 
may be single or separate. 

In single pumping system, one pump (with its 
spare) circulates hot water from the expansion drum 
through the heating load and back through the hot-water 
generator where it is reheated. Bypasses let either half 
of circuit (load or generator) be cut out if necessary. 

In a separate pumping system, one pump (with its 
spare) circulates water from the expansion drum through 
the heating load and back to the expansion drum. An- 
other pump and spare circulate water from the expansion 
drum through the hot-water generator and back to the 
expansion drum. Again a bypass makes sure the circulat- 
ing pumps don’t run at shutoff. 

The separate system is more flexible—but also more 
expensive. Economics decides which you'll use. 


In many cases circulating pumps are operated with 
regular packing, but of course stuffing-box cooling must 
be effective, bring actual packing temperatures down 
below steaming point. A steaming stuffing box on your 
circulating pump means that water is flashing somewhere 
within the packing, causing early failure. 

Injecting cold water ahead of the packing itself, as 
shown above, left, is an additional stab at reducing pack- 
ing temperatures. Cold water at a pressure well above 
pump discharge is injected centrally in a serrated-throat 
bushing and bled to a lower-pressure point in the system. 
Packing then operates against cold water only—prolong- 
ing its life to a highly satisfactory degree. 

There is a hitch, however. In the normal HTHW heat- 
ing system there’s no readily available source of high- 
pressure cold water. A separate injection pump must be 
provided to boost cold makeup pressure and insure in- 
jection, Injection pressure should be about ten to 15 psi 
above pump discharge pressure and flow per box about 
five to eight gpm. Remember: both the injection pump 
and the serrated bushing will wear. Therefore injection- 
pump design capacity should be about double actual in- 
jection needs. And since this is a very critical service, a 
spare must be provided. So two more pumps are required. 
And that’s a real disadvantage cost- and maintenancewise, 
although this system is probably the most foolproof. 


Mechanical seals especially for this service are a 
recent development. They don’t depend entirely on jacket 
cooling, but also include a small pumping ring on the 
rotating seal itself. Pumping ring circulates water in the 
dead-ended seal chamber through an external cooler (for 
operating details see Power, Sept 1959, pp 220-221, 
This mechanical seal is also a pump). Even with the ex- 
ternal cooler, a cold-water jacket around the seal cham- 
ber is needed. It helps the external cooler and when pump 
is idle and the pumping ring can’t work, jacket cooling 
minimizes temperature rise in seal chamber by carrying 
heat away from the pump proper. 

Not only heat carried to the seal but also heat generated 
by the seal faces must be carried away effectively. If 
water flashes between seal faces it will destroy them quick- 
ly, and in any event the faces must be adequately lubri- 
cated to retard wear. In this design the external cooler 
reduces circulating-water temperature to about 120 to 
140 F. Here water viscosity is high enough to lubricate 
satisfactorily, but at higher: temperatures its viscosity 
drops off fast and lubricating qualities are practically nil. 

Attention to details of construction, materials and 
sealing arrangement for your HTHW circulating pumps 
will pay off in trouble-free operation. Any HTHW heat- 
ing system is only as good ag the circulating pumps. If 
they fail, your whole system is down. 
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PLANT HEAT CYCLE for high-temperature furnaces includes 
refractory regenerators. Adding air preheater to dust-collection 


system cuts scrubber spray-water flow and makeup, reduces furnace 
firing rate because of feed and combustion-air preheating 


Heat trap cuts dust-collection costs 


Air-pollution control for process furnaces can be effective and 
not too costly. Here’s how one plant pares expenses to the bone 


As more and more sections of industry feel the pressure 
for air-pollution control, there is an ever-increasing need 
for exchange of data and operating experience so that 
new installations may go in at least cost and operate with 
minimum effect on process economics. In researching 
Power’s forthcoming special report on air pollution, we 
ran across this solution to one glassmaker’s problems. 
His forward-looking solution not only cut dust-collection 
costs but also reduced process fuel requirements—it may 
suggest an answer to your air-pollution-control problems. 
Glass furnaces are not ordinarily thought of as air 
polluters in the public-nuisance category. In fact, the con- 
tribution of these furnaces to atmospheric pollution is 
open to question. But some areas, notably Los Angeles 
County, have applied strict control regulations as a matter 
of policy because of their local problems. As a result, 
Thatcher Glass Manufacturing Company was required to 
fulfill discharge limits for industrial fuel-fired furnaces. 
In preliminary furnace tests, Thatcher research en- 
gineers found that high production loads boosted dust 
loadings over discharge limits. Test results, shown above 
right plotted against control limits, indicated a glass 
furnace operated under conventional practice exceeds 
limits when the loading goes above 914 sq ft per ton rate 


of pull. This figure is low for any modern unit of eco- 
nomic size. To make a new plant practicable, Thatcher 
engineers had to find another line of attack. 

Test results showed another characteristic which could 
held the key to higher capacities. Data curve and table, 
right center and bottom, show that dust discharge actually 
varies with the furnace temperature. To emphasize this 
point, engineers turned off batch feed during tests 4 and 
13: no measurable reduction in dust discharge. 

Furnace temperature held the answer to discharge- 
control problems, so precise regulation became a must. 

At this point in their research, Thatcher engineers dug 
into the problem of designing a workable dust-collection 
system. To begin with, they decided that a water scrubber 
was the best answer to their particular needs. If a nice 
large river had been at hand, the problem would have 
been much simpler. But their plant is in semi-desert, de- 
manding a closed-circuit recycled-water scrubber. 

Although water scrubbers can operate with gas-inlet 
temperatures of 1000 to 1200 F, small-scale tests indicated 
these levels would be unsatisfactory and use excessive 
amounts of water. Problem then became one of getting 
furnace exit-gas temperatures down to a reasonable level 
and at the same time trying to reclaim heat removed and 
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put it back into the process at some point. Doing this 
could help pay for dust-collection expense by cutting 
fuel costs—a desirable solution all around, 

Furnace-exhaust-gas dew point lies somewhere 
around 160 F, limiting heat reclamation to this level. 
Also, a regenerative system such as a glass furnace cannot 
pick up all recoverable heat by conventional means. 
Weight and heat capacity of the incoming combustion air 
won't cool exhaust gases below 200 or 300 F. In other 
words, heat must be removed or lost from the regenera- 
tive part of the system. 

Air preheater of the general type used with boilers 
seemed the answer to this problem, Conventional units 
contain air and gas passes, This one was equipped with 
a third pass which bled air through the unit and could 
be used to absorb excess heat from process. 

Final cycle, shown above left, puts the excess to use 


in preheating raw material for furnace feed. There are, 


some specialized design problems involved in batch heat- 
ers which operate with low-capacity heat-transfer fluids 
such as hot air, but even so, batch tc mperatures have been 
raised to 200 F with success, 

Furnace exhaust gas passes through rotary air pre- 
heater and on to the water scrubber; control air from 
batch heater also exits through scrubber. Low tempera- 
ture of gas leaving the preheater lets the baskets act as a 
primary dust collector, Deposits are blown off with a 
conventional soot-blower system. 

Deposit buildup limits exit-gas temperature to some 
degree, but major limitation is the unknown safe temper- 
ature for the supporting refractory structure under the 
checker or flue chambers. Given the opportunity, the 
high-efficiency air-preheater regenerative system would 
run away with itself, steal the heating load away from the 
two checker chambers and melt the checkers down. To 
control the system, the third pass is set up to route com- 
bustion air around the air preheater. 

Combustion air, supplied by a separate fan, normally 
passes through the air preheater and exits at about 550 
to 800 F, depending on operation. At this level checker- 
work stays at a safe temperature. Scrubber operation is 
greatly improved by control of entering-gas temperature. 
In addition, using a dry cooling process for the 1000- to 
3000-F range cuts down potential corrosion problems. 

Corrosion within the scrubber is still a headache if 
water pH drops below 7.0. If pH rides high, undissolved 
alkaline material plugs tower; if water's not treated, pH 
shortly arrives at 3.5 to 4.0. So water is maintained close 
to neutral by adding soda ash, Although calcium hy- 
droxide may be more effective, soda ash is used because 
it’s a common furnace-batch constituent. Cooling-water 
system for air-preheater bearings supplies most scrubber- 
system makeup, helping cut water needs to the bone. 

Cost savings come basically from two areas: reduc- 
tion in scrubber-water requirements, size of cooling 
towers, etc, and a healthy 10 to 12% decrease in fuel 
consumption from using air-preheater regenerative cycle 
in series with the conventional units. Perhaps heat traps 
could net this profit for your system. 


Source of data for this article was Air Pollution Control in Gloss Melting, 
@ paper by R S$ Arrandale, delivered at the Symposium Sur Lo Fusion du Verre, 
Brussels, Belgium, October 1958 


Discharge rote,!b per hr 


2000 4000 6000 98000 10,000 
Process feed tofurnoce,ib per hr 


CONTROL REQUIREMENTS for furnace exhaust cause problems 
at high loads. Control curve above is for Los Angeles County area 


Discharge rote,ib per hr 


0 
2720 2740 2760 2780 2800 


Furnace bridgewal! optice! temperoture,F 


2820 


FURNACE TEMPERATURE actually controls dust discharge rate 
in glass-furnace tests. Numbers indicate test runs, table below 


Test data taken on a glass furnace 
Bridge- Pull, 
wall tons Batch feed, 
Test temp, F per day ib per hr 


71.0 6825 79 
71.0 6825 79 


71.0 6825 79 
6775*(3950)** 7.9°(5.9)** 
6825 8.0 


Ib per br 


925 
1 (0)** 
1700 


4.07 
3.8*(0)** 
3.8 

1700 3.8 

1700 38 


* Figures based on glass pull 
** Figures based on actual rate of batch feed during test 


POWER * SEPTEMBER 1960 * DESIGN AND EQUIPMENT APPLICATION SECTION 


of 
al 
2785 
2 2810 9.60 
2820 9.70 
8.84 
2740 : 8.90 
12 4 30.0 2880 414 
2750 20.0 4.26 
1 79 
4 ms 177 2.02 
2720177 2.33 
2.62 
3 
4 
4 
91 


HLL 


| 


> 


4; +h 


HRY 


am 
REMIECTION 


A Surve py Of Your Plant by A Qualified Consul, onsu: ting Engineer Can Show } You Ways To Make 
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| Fired by Riley Traveling Grate 


.two PRESSURIZED 


Spreader Stoker Fired Boilers 
perform successfully for Deere & Company 


The lower operating cost 
resulting from pressurized 
operation is due to: 


@ Elimination of induced draft fan 
and its maintenance. 


@ Simplified combustion controls. 


@ Full furnace wall heat absorption 
and elimination of cold air filtra- 
tion into setting. 


During the recent decade pressurization of 
furnaces of industrial and utility type boilers 
has become a general practice, particularly with 
gas and oil fired units. A few pressurized 

verized coal fired boilers have been installed. 
Riley Stoker Corporation has been a leader in 
the pressurized boiler field. The most recent 
Riley achievement in boiler furnace pressuriza- 
tion is the first successful operation of two 
135,000 lb/hr pressurized spreader stoker fired 
boilers recently installed in the new Central 


For a full written report on the new Deere & Com 


Power Plant of Deere & Company which serves 
the three John Deere factories in Moline, 
Illinois. 


Operating efficiencies of up to 87% (over 2% 
higher than was predicted conservatively by 
Riley engineers) are attained with this first 
Riley Pressurized Spreader Stoker Fired Boiler. 
Here is another fine example of why it pays 
to rely on the combined experience of Riley 
boiler and stoker equipment engineers. 


pany Central Power Plant prepared by Mr. 


Howard H. Reisman, Manager, Power Plant Engineering Division, Deere & Company, write to 
RILEY STOKER CORPORATION, WORCESTER, MASSACHUSETTS 


Sales Offices: Charloue, 
Angeles, 


Francisco, Seattle, St. Louis, 


Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, Kansas City, Los 
New Orleans, New York, 


Salt Lake City, San 
St. Paul, Syracuse, Boston. 


RILEY 


Surprising Savings In Your Power Costs STEAM GENERATING & FUEL BURNING EQUIPMENT 
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Nuclear notes 


By 8 GA SKROTZKI, Associate Editor 


Third-party liability convention of the Organization for European Economic Cooperation 
(OEEC) would free suppliers of atomic materials from any liability for damage from 
a nuclear accident. All liability falls on operators of nuclear installations. Liability 
is absolute and set at a maximum of $15 million for one accident, but individual 
governments can set lower limits down to $5 million. The convention requires oper- 
ators to carry insurance or other financial security up to the limit. Time for filing 
claims is held to ten years after an accident. The convention covers all nuclear re- 
actors (except propulsion units), isotope-separation plants, irradiated fuel, reproc- 
essing plants and fuel-manufacturing plants (except natural uranium). Five of OEEC’s 
18 member countries must ratify the convention to make it effective. 


Alternating gradient synchrotron at Brookhaven National Laboratory, Brookhaven, N.Y., 
has produced a beam of protons at an energy of more than 30-billion electron volts 
(Bev). This is the highest energy ever produced by a particle accelerator; an ac- 
celerator similar to the AGS at the CERN Lab near Geneva, Switzerland has run at 
28 Bev. These are the two most powerful accelerators in the world today. AGS has 
240 magnets in a ring-shaped 18-ft-square tunnel one-half mile in circumference. In- 
cluding buildings, it cost about $31 million. To reach the final energy of 30 Bev the | 
particles must make about 300,000 revolutions in the AGS in one second, in other 
words, travel about 160,000 miles in one second. At the end of this period the par- 
ticles are traveling within a fraction of 0.1‘< of the speed of light—186,000 miles 
per second, The mass of the protons increases by more than 30 times. When these 
protons smash into targets, scientists can study the other particles produced, like 
mesons and hyperons, and anti-particles such as positive electrons, negative protons, 


Central Electricity Generating Board of the U. K. has awarded the contract for building 
the 550-mwe Dungeness Nuclear Power Station to the Nuclear Power Group—a 
partnership of AEI - John Thompson Nuclear Energy Co, Ltd and the Nuclear Power 
Plant Co, Ltd of England. The station will have two gas-cooled graphite-moderated 
reactors using magnox-clad natural-uranium fuel elements, each reactor with 840-mwt 
output. Plant thermal efficiency will be 32.9%. Building started last month to meet 
scheduled initial operation in 1964. Plant cost is estimated at less than $280 per kw. 
(McGraw-Hill World News—London) 


Compact-reactor contract between AEC, Nuclear Development Corporation of America and 
General Motors Corporation went into effect June Ist. The firms will develop and de- 
sign a mobile lightweight plant, 2000- to 3000-kwe capacity, as part of joint program 
of the AEC and the Army Corps of Engineers. 


Another use for uranium, natural and depleted, is as counterweights in jet airliners. Each 
craft needs about 300 lb in the wing tips and tail pieces, Uranium handles this work 
better than other metals, being more dense. 


Status report on fast reactors as of 1959 is now available from the Superintendent of Docu- 
ments, U.S, Government Printing Office, Washington 25, D.C., for $1.00. The 99-p book 
describes the program being carried on in fast reactors, tells about EBR-1 and EBR-2 
at NRTS in Idaho, the Clementine reactor in Los Alamos and Enrico Fermi plant. It 
also summarizes British and Russian work. 
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Hall Industrial Water Report 


VOLUME 8 


How to Avoid Crash Programs 


What caused your latest emergency crash program? Was water at 
the bottom of it? Did boiler tubes fail because of internal deposits or 
corrosion? Power plant dcwn to clean turbine blades? Steam heat cut 
off for repair of leaking return lines? Air conditioning equipment shut 
down to clean condensers? Process gone sour due to poor clarification of 
water? In trouble with state authorities over contaminated waste water? 

Crash programs to maintain production or to minimize losses caused 
by shutdowns for repairs or changes to improve water conditions are 
costly. They can be avoided if suitable water treating equipment is 
installed and effective water conditioning programs are adopted. 

Hall Laboratories engineers are specialists. They can advise on equip- 
ment and set up water conditioning programs designed to give you 
trouble-free operation at low cost. And they can teach your operating 
men how to maintain the proper water conditions. 


Stripper Column Deposits 

During a routine boiler water con- 
ditioning service call at a New Jersey 
chemical plant Hall field engineer 
Frank Duesing spoke of plant-wide 
water service. Immediately, a plant 
chemical engineer suggested that 
Duesing look at a solvent recovery 
stripper column which was out of 
service because of heavy deposits on 
the bubble plates. The plant engi- 
neers had assumed that the deposits 
were composed of material picked up 
by the solvent and precipitated in 
the recovery equipment. 

Duesing tested the deposit in di- 
lute acid. The rapid evolution of 
carbon dioxide gas indicated that the 
material was made up largely of 
calcium carbonate. This meant that 
the hard raw water being used was 
responsible for the deposition. 
Duesing recommended acid cleaning 
of the column and substitution of 
zeolite-softened water, or preferably 
condensate, for the raw water. 
Zeolite-softened water was immedi- 
ately available so this was used. 

There has been no further deposi- 
tion of calcium carbonate, although 
a little temporary trouble occurred 
when the solvent did become con- 
taminated with catalyst. The pre- 
vious experience led to quick identi- 
fication of the material so that plant 
engineers could promptly stop the 
contamination. 


DIVISION OF HAGAN CHEMICALS & CONTROLS, 
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Flood Causes Water Shortage 


When floods produced a break in 
the dam of the municipal reservoir at 
a city in Ohio, all industrial city 
water users had to curtail consump- 
tion. A box company immediately 
made plans to keep their boiler oper- 
ating by bringing water in tank 
trucks from a neighboring city. Un- 
fortunately, there was no time to 
clean the tanks which had been trans- 
porting oil and salt water. 

Hall field engineer Dale Holland 
arrived at the plant just before use 
of the contaminated water was 
started. After quickly analyzing the 
purchased water he set up a program 
of hourly testing, blowdown control 
and antifoam feed. He then helped 
the operators maintain good control 
during the emergency period. The 
quick action permitted trouble-free 
operation of the boiler despite oil 
contamination, harder water and ab- 
normally high solids concentrations. 

One of the plant operating men 
remarked that, in his opinion, no 
plant production would have been 
possible during the emergency with- 
out the help given by the Hall 
Laboratories engineer. 


Deaerating Heater Trouble 


Despite repeated recommenda- 
tions of Hall field engineer Stan 
Ziarkowski to use sodium sulfite to 


protect the boilers from corrosion, 
the operators in an industrial plant 
did not get around to installing the 
necessary feeding equipment. There 
seemed to be no urgency because the 
boilers had operated for a long time 
without corrosion damage. 

When Ziarkowski inspected the 
largest boiler, and found some pit- 
ting his concern grew. The situation 
was serious because this boiler was 
the only one which could carry the 
entire plant steam load. His concern 
increased when feedwater tests 
showed the concentration of dissolved 
oxygen to be much higher than 
normal for a deaerating heater. 

The heater was inspected and 
cleaned. Nothing to account for poor 
deaeration could be found so it was 
put back in service. Again feedwater 
oxygen tests showed excessive con- 
centrations. Another inspection was 
made at Ziarkowski’s request and 
this time the vent condenser was 
opened. Here was the trouble. Many 
tubes were leaking, permitting water 
to pass through the heater without 
being thoroughly deaerated. 

Vent condenser tubes were re- 
paired. The use of sodium sulfite was 
started. Then all ran smoothly. What 
seemed to be an unnecessary move 
could have saved the replacement of 
more than one hundred fifty pitted 
boiler tubes and avoided production 
downtime. 


Water is your industry's most im- 
portant raw material. Use it wisely. 


How Consultants Solve 
Industrial Water Problems 


There are no “stock answers” to 
industrial water problems. A new 24- 
page booklet, “Hall Laboratories— 
Industrial Water Consultants,” de- 
scribes the many ways industry can 
use water most economically. For a 
copy of this booklet, write on your 
letterhead to: 


HALL casorarories 
HAGAN CENTER, PITTSBURGH 30, PA. 


Consultants on Procurement, Treatment, 
Use and Disposal of industrial Water 


INC. 


For more facts circle 245 on Reader Service card, » 115 95 
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reserved for yor COMMENT 


BOB BELLAS, Associate Editor 


Getting a fix 


I'd like to comment on what Reader Villarta has to 
say about scraping bearings (Practical ideas, June 
1960, p 252). Precision bearings should not be 
scraped—this only serves to reduce the oil clearance 
between bearing and journal. If undersize bearings 
are required you can be sure that your journal pin 
is out of round, usually flat at the surface receiving 
the combustion stroke of that particular cylinder, 
or else very rough due to improper lubrication, etc. 

Usually, 0.003-in. out of round on the journal 
requires a grinding operation to some standard 
undersize to place the pin back in good condition. 
If this was the only alternative I'd then file the con- 
necting rod cap to fit the bearing. 

Trouble with grinding caps—fit is good only at 
the 6- and 12-0’clock positions of the journal. I 
would try two other methods first. (1) Use taper 
shims, available for the purpose, which will maintain 
perfect circular form of the bearing. (2) The other 
method will do a good job but is time consuming: 
install strips of abrasive material in the connecting- 
rod cap, let the cap ride on the journal and turn the 
engine over with the starter. You can bring the 
journal back to a reasonably round condition if 
you keep a relatively tight contact between cap and 
journal throughout the operation. 

Filing bearing caps is a practice to be avoided 
if at all possible, principally because with connect- 
ing rods the rod and cap are machined as a unit; 
main bearing caps are line-bored. 

I'd like to add that my opinions are based on 
experience with everyday problems | meet in con- 
nection with bearing faults. My hobby is crankshaft 
repairing, which | do after normal working hours. 
Too many times I’ve found shafts damaged because 
caps were filed. Though I have specifically men- 
tioned connecting-rod journal bearings, the same 
comments apply to shaft main bearings. 

RC Lanory, Rio Piedras, Puerto Rico 


How to keep your balance 


We agree that E W McKnight’s method of marking 
a shaft for balancing his fans is both practical and 
clever (Practical ideas, May 1960, p 230). But we 
feel that a portion of the article may be misleading 
—we get the impression that weight is to be added to 
the side of the rotor opposite the mark on the shaft. 
We realize, of course, that this is not actually being 
done as a balance could never be achieved in this 
way. The only reason we make this observation is 
that with the aid of such a good idea for marking a 


shaft, someone who has never previously tried to 
balance a fan may be encouraged to do so. But un- 
less he knows which side of the shaft needs added 
weight, all attempts may prove futile. 

Any rotating mass tends to rotate about its center 
of mass and will do so precisely if turning freely in 
space. Such is not the case with an unbalanced fan 
rotor since it is held to a physical center by shaft 
and bearings. But this does not prevent its tendency 
to seek its center of mass, and therefore the light 
part of the rotor will cause the shaft to follow the 
bearing surface. Thus the mark made on the shaft 
will be heaviest where the rotor is lightest, so 
weight must be added in that area. 

The only time this axiom does not hold true is 
when the rotor is so out of balance that the center of 
mass is outside the bearing circle. This represents 
an extreme unbalance and it’s unlikely that such 
would ever be encountered with the ordinary draft 
fan. But should it be so, weight must be added to 
the side opposite the mark on the shaft until the 
center of mass is brought within the bearing circle. 
Now the mark on the shaft will shift to the opposite 
side and the fan must be then balanced under con- 
ditions of center of mass being inside bearing circle. 

F E Roenroan, Chief Engineer and 
J L Roney, Electrician 

N W Electric Power Cooperative, Inc 
Cameron, Mo. 


. . » Mr McKnight indicated that weight should be 
added to the side of the rotor opposite the side of 
the mark on the shaft. This is true if the rotor is 
operating below the critical or resonant speed of the 
supporting structure. When a rotor is operating 
below its critical speed the deflection is in phase or 
in the same direction as the unbalance force. As the 
rotor goes through its critical speed, unbalance force 
leads the deflection until it is 90-deg ahead of it at 
the critical or resonant speed. Lead continues until 
the unbalance force leads the direction of the de- 
flection by a full 180 deg, and continues at this lead 
for all speeds above critical. 

Sometimes a shift in phase angle occurs as a 
rotating part is brought into balance, because the 
part tends to speed up as it runs smoother. Speedup 
results from the decrease in power required to ro- 
tate the part. If part is running at resonance, in- 
creased speed of the rotor may put it outside of the 
resonant range, causing the shift in phase angle. 

R T Buscare.io, Manager 
Industrial Balancer Dept 
Stewart-Warner Corp, Chicago, Ill 
continued 
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JOHNSON V-530 PRECISION PILOT POSITIONER 
FOR RUBBER DIAPHRAGM OPERATED VALVES 


The Johnson V-530 Pilot Positioner is designed 
for application to the larger size valves for precise 
repositioning even for very small changes of air 
pressure from the controlling instrument, 

® Powerful — repositions with maximum power 
at all times. Utilizes supply air at 15-20 psi; 
does not operate from control air from control- 
ling instrument. 

@ Fast — proportional action, direct acting pneu- 
matic relay repositions valves approximately 
six times faster than ordinary pilot positioners. 

®@ Accurate — adequate air handling capacity for 
the larger valve tops. Positioner completely 
eliminates influence of stuffing box friction or 
of fluctuation of steam or liquid pressures. 


@ Low Air Consumption — uses no more air than 
an ordinary room thermostat. Minimizes com- 
pressed air requirements. 

@ Easily Adjustable — a single screw beneath 
the cover adjusts operating range between 3-16 
psi and starting point between 0-20 psi. 


@Options — available with by-pass switch for 
uninterrupted operation during servicing. May 
be equipped with gauge cluster to show supply 
pressure, pilot pressure, and output pressure to 
the valve top. 


For complete details, write for Bulletin V-530. 
Johnson Service Company, Milwaukee 1, Wis. 


V-530 PRECISION PILOT POSITIONER 


CONTROL. PORT PLOT PRESSURE ADJUSTING 


GAUGE CLUSTER «BY-PASS DIRECT ACTING «SLOT FOR CONNECTION 
RELAY TO STEM 


PILOT POSITIONER WITH COVER REMOVED 


JOHNSON CONTROL 


PNEUMATIC SYSTEMS 
OESIGN * MANUFACTURE * INSTALLATION © SINCE 1885 
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A word to the wise 


I was deeply impressed by your July editorial (The 
critical years, July 1960, p 59). When you call to 
mind the statement oft-repeated by commencement 
speakers that “graduation isn’t the end, it’s only 
the beginning,” you add much-needed emphasis to 
this basic truth by saying “the young engineer is 
entering the critical stage of his career—the early 
years that tend to set a pattern for those that fol- 
low.” 

This latter thought connotes the possibility of a 
cycle of difficulty from which the young graduate 
may find it hard to extricate himself. First impres- 
sions can be lasting. If the impressions he creates 
during his early years are unfavorable to him, and 
if these set the pattern for the years that follow, he’s 
apt to be hobbled needlessly in demonstrating his 
ability. 

I think it would be helpful to many young engi- 
neering graduates if they were mentally prepared 
to “listen and learn” from older men—let’s call 
them “old-timers”—without first trying to grade 
the old-timer according to his formal-education 
background. Confidence in oneself is an admirable 
asset, but there’s a difference between confidence 
and arrogant cocksureness, 

The cocksure young engineer will barrel full speed 
ahead with a problem on his first job, then come 
smack up against something that isn’t in the book. 
An old-timer offers his suggestion. The lad’s im- 
mediate reaction is: “What would he know about it? 
He’s just a mechanic.” Then thinking about it, he 
reflects that it just might work. He tries the old- 
timer’s suggestion and, lo and behold, he’s back on 
the rails. 

Impressed by his acumen, and not one to let it 
go unnoticed, he presents his solution, perhaps with 
a sketch or two, to his boss. The boss, who is quite 
apt to be on top of the situation all along, and who 
has genuine respect for the old-timer’s native in- 
telligence, may gently break the news to the youngs- 
ter that the old-timer has come through like this 
every now and then in the past, and that he’d be a 
pretty good guy to get to know. 

Almost everyone who has been to sea has wit- 
nessed the young engineering officer come aboard 
his first ship all primed to set the world on fire, get 
lost looking for the engine room, get picked up, 
dusted off and given a fresh start by an under- 
standing chief machinist mate. Some of these, the 
young graduate engineer in industry and his sea- 
going counterpart, quickly learn that they have 
much to learn from older and wiser heads and 


profit greatly from the first pitfall of brashness. 


Others, unfortunately, take much longer to differ- 
entiate between education and intelligence. 


J K Neat, Cuyahoga Falls, Ohio 


Drink up 


Marmy’s story on the erupting fixture at Pickering 
College for Girls was most interesting (Marmy 
tames Old Faithful, June 1960, p 166). However, 
a leaking check valve in this type of machine can 
have more far-reaching effects than an exploding 
toilet. I'm thinking of a release issued by the Cal- 
ifornia State Dept of Public Health, reporting two 
outbreaks of copper poisoning attributed to car- 
bonated beverages purchased from coin-operated 
vending machines. 

The leaking check valve allows carbon dioxide to 
back up into the copper tubing and contact the 
water to form carbonic acid. Acid attacks the cop- 
per, produces a copper carbonate. When the ma- 
chine is activated a pump forces water containing 
the copper carbonate through the mixing valve and 
along with the syrup into the drinking cup. Copper 
poisoning is characterized by a relatively rapid on- 
set of intense nausea and vomiting, onset period 
varying from a few minutes to several hours de- 
pending upon concentration of copper ingested. 

Authorities recommend that all copper tubing 
through which water enters this type of dispensing 
machine be replaced with stainless-steel or similar 
materials to eliminate the possibility of toxic-soluble 
copper compounds forming. Maximum concentra- 
tions of copper can be expected to build up when 
the machine has been unused for a period of time, 
overnight, during weekends and holidays. Any plant 
having this type of machine, and wanting to check 
for copper concentration, should collect samples 
before any drinks have been dispensed and pre- 
ferably after the machine has been idle at least over- 
night. It’s important, too, to use proper check valves 
and keep them in good working condition to prevent 
such backup of COs into the water line. 

C B Winestrom, Safety Inspector 
University of Illinois 


If your brow is feverish and you're feelin’ low 
With stomack kinda upset and feet adraggin’ slow 
I'll bet your drinkin’ habit is sorta in a rut 
And a copper lining is aformin’ in your gut 


Fluoroscopy, you think, may show the wicked bug 
Making your eyes look like holes burned in a rug 
But it isn’t in your liver, it isn’t in your spleen 

It’s just too many visits to that danged machine 


G J Hausranc, Philadelphia, Pa. 
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SPECIAL 
TURBINE 


REQUIREMENTS 


@ Low inlet Pressures @ Multi-Vaive Designs 

@® High Back Pressures @ Double End Gear Drives 
@ High Speeds @ Vertical Shaft Turbines 

@ Variable Speed Ranges Our nexrest representative will help you 


solve your turbine requirements. His 
@ Precise Control name giadly sent on request. 


MURRAY IRON WORKS COMPANY e BURLINGTON, IOWA 
Buliders of Steam Power Equipment for Nearly a Century 
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Calculate density of moist or dry air 


Data sheet No. 335 supplied graphical means for finding 
the dew point and water content of compressed air. As 
an added part of most air-system calculations you must 
figure actual air density—for sizing fans, etc. 
Air density is obtained by solving the equation: 
_ 0.825 B (1 + H) 
+ 460) (0.622 + H) 
Where B is barometric pressure, in. Hg, H is absolute 


and p is density of the air-water mixture, lb per cu ft. 

Example: What is density of air containing 0.30 lb 
water per lb dry air, at 29.92 in. Hg and 210 F? 

Solution: Align B = 29.92 with ¢ = 210 and mark the 
intersection with pivot line. Align pivot intersection and 
H = 0.30 and read p = 0.0517 lb per cu ft. If necessary 
for other calculations answer may be read as specific 
volume V (19.31 cu ft per lb in example). 


humidity, lb of water per lb dry air, ¢ is air temperature F Capitan, Oakland, Cali. 
Have you any ideas for data sheets? 
If you have a pet nomograph or idea for a data sheet, send 
it on to Power. We pay $35 for each data sheet we publish 
© POWER 
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Get safer, surer sealing in ring-grooved 
joints with J-M v-TITE’ GASKETS 


YOU WILL BENEFIT 

BY CHOOSING THE GASKET 
PROVED IN SO MANY 
APPLICATIONS! 

If you are concerned with the design 
or maintenance of ring-type joints, 
it will pay you to insist on the tight- 
er, more efficient and longer-lasting 
seal you get with J-M’s V-Tite de- 
sign. Many equipment builders in- 
stall these outstanding gaskets, and 
if it’s your job to keep this equip- 
ment operating at top efficiency, 


V-Tite Gaskets meet My) specifications 


POWER + SEPTEMBER 1960 


here’s a good point to remember : the 
gaskets that are right to start with 
... are right to stay with. 

V-Tite Gaskets are “right” be- 
cause every step in their manufac- 
ture is meticulously performed. 
Close tolerances are rigidly main- 
tained for matching of rings with 
flange grooves. Carefully-controlled 
annealing keeps gasket hardness 
well below flange hardness . . . to as- 
sure proper flow and sealing without 
damaging the flange surfaces. Con- 
tact surfaces are smoothly finished 


... with no ridges, no tool or chatter 
marks that cause joint leakage. 

J-M produces a wide selection of 
custom-designed and standard gas- 
kets in any material, dimension or 
cross-section you require . . . includ- 
ing the new pressure-actuated BX 
Ring Gasket for extreme pressure 
service up to 15,000 psi at tempera- 
tures up to 250 F. 

Complete information from your 
J-M Distributor. Or write to Johns- 
Manville, Box 14, New York 16, N.Y. 
In Canada: Port Credit, Ontario. 


JOHNS-MANVILLE 3 
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Requirement: Simple, low-cost heated lines to pipe high viscosity fluids 
Key to Good Design: Specify UNITRACE and DUOTRACE, Alcoa’s 


extruded aluminum pipes with integral steam chambers 


With the development of UNITRACE® Piping, ALcoa 
created an entirely new technique for piping viscous fluids. 
Trace and product charnber are extruded in a single unit 
of light, strong, corrosion-resistant ALCoa® Aluminum. 
This integral steam-traced pipe eliminates the need for 
cumbersome, costly, inefficient pairing of separate pipes 
for steam and product. The resultant savings in initial cost 
are coupled with a major increase in the efficiency of heat 
application to the product piped. 

Subsequent development of special flanges, elbows, 
adapter flanges and UNITRACE Trace Caps has made it 
possible to design and install completely integrated UNI- 
TRACE piping systems . . . compatible with standard pip- 
ing components. 

Now Atcoa has developed a new product, DUO- 
TRACE, * to expand the design range of integrally traced 
piping systems. DUOTRACE contains not one but two 


trace chambers plus a product chamber in a single ex- 
*Trademark of Aluminum Company of America 


Fittings and connections for UNITRACE and DUOTRACE: Un- 
flanged connections can be made easily and effectively with 
the special UNITRACE Trace Cap. As illustrated, trace cham- 
bers in adjoining sections are cut back and a circumferential 
weld is made to seal the product chamber. The cut back trace 
section is then covered with a UNITRACE Trace Cap welded in 
place with 4043 weld wire. Simple, efficient flanged connec- 
tions utilize special UNITRACE flanges designed to accommo- 


UNFLANGED CONNECTIONS 


FLANGED CONNECTIONS 


truded aluminum pipe. This makes DUOTRACE the per- 
fect solution to the need for recirculating tracing systems. 

Today, the ingenuity of process indus.ries designers has 
indicated intriguing new areas of potential use for both 
UNITRACE and DUOTRACE. Consider, for instance, 
the process economies which can result from the substitu- 
tion of either UNITRACE or DUOTRACE for unit heat 
exchangers and preheaters. 

Here you see an outstanding example of the way in 
which ALcoa is putting over 40 years of process industries 
experience to work to make aluminum your good design 
habit. You are invited to share that experience—through 
a series of engineering conferences which ALCoa is hold- 
ing this year in a number of major cities. Your local ALCOA 
sales office will be happy to furnish details. 

Take advantage, too, of the body of ALcoa literature 
which describes in technical detail the known performance 
characteristics of aluminum in a variety of process indus- 
tries applications. Simply fill in and mail the coupon oppo- 
site. ALUMINUM COMPANY OF America, Alcoa Building, 
Pittsburgh 19, Pa. 

World wide sales through ALCOA INTERNATIONAL, INC., 
230 Park Avenue, New York 17, N.Y. 


The development of DUOTRACE has opened broad new areas 
of design exploration in the field of heat transfer. By adding a 
second trace chamber to the one previously available in UNI- 
TRACE, DUOTRACE permits recirculation of the trace fluid. 
This opens up a whole new area of heat transfer design. Not the 
least of the possibilities is this: certain types of heat exchangers 
may now be extruded as single units. The cost savings implicit 
in such a unit are almost staggering. Alcoa engineers will be 
happy to assist you in exploring such design innovations in your 
own plant or process. 


date both trace and product chambers. Jumper connections 
are used to carry the trace across the connection, and special 
impingement plates in the flange shield the product chamber 
from erosion as steam passes through the flange. Valves, 
pumps and other fittings can be incorporated into the traced 
systems by using UNITRACE flanges which mate with all 150-ib 
ASA flanges, valves and pumps. UNITRACE and DUOTRACE 
systems accommodate standard preformed pipe insulation. 


VALVES AND FITTINGS 
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Unitrace Sizes 


Moment of Inertia (1) in.4 
Radius of Gyration (R) in. 
Section Modulus (S) in.’ 


Moment of Inertia (1) in.* 
Radius of Gyration (R) in. 
Section Modulus (S) in.’ 


1% in. 


950 
.145 
-163 
344 
87 


Duotrace Sizes 


Moment of Inertia (1) in.* 
Radius of Gyration (R) in. 
Section Modulus (S) in.” 


Moment of inertia (!) in.* 
Radius of Gyration (R) in. 
Section Modulus (S) in.’ 


1% in. 


Unitrace-Duotrace Sizes 


Product Area (in.”) 
Trace Area (in.? each) 
Metal Area (in.*) 
Weight (b/ft) 
*Min. Bend Radii (in.) 
Wetted Perimeter (in.) 
Product 
Trace (each) 
Fitting Weights (ib) 
Trace-Caps 
Elbows 
Impingement Plates 
Stub Ends 
Terminal Casting 


1%-2% in. 
Adapter Flanges 3.816 


(Note: UNITRACE vaiues are indicated in clear areas in the table above. DUOTRACE values are shown in the shaded areas.) 
*Unitrace may be bent in any direction to these radii provided r bie tooling is employed. 


Aluminum Company of America, 868-J Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Alumi for tubular products and other uses in the process industries: 


© 10197 Aluminum Pipe and Fittings © 11453 Solving Refinery Corrosion Prob- () 20437 Aluminum Alloy Heat Exchangers 
0 10418 Alcoa Unitrace: Combines Piping lems with Aluminum in the Process Industries 
and Tracing in One Unit © 20849 R tance ofAluminumAlloysto () 19416 Brazing Aicoa Aluminum 
© 514 Alcoa Duotrace Technical Report Weathering and Resistance of [() 19415 Welding Alcoa Aluminum 
© 10270 Alcoa Utilitube Aluminum Alloys to Chemically [() 19051 Alcoa Aluminum Handbook 
© 10460 Process Industries Applications Contaminated Atmospheres 
of Alcoa Aluminum 


State. 


Va LCOA ALUMINU AA For exciting drama watch “ALCOA THEATRE” 


alternate Mondays, NBC-TV, and “ALCOA 
A ALUMINUM COMPANY OF AMERICA PRESENTS" every Tuesday, ABC-TV 
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Need for “clean air" 
guided design of PE's new 
downtown steam plant 


Edison steam plant, Bentley Harper, Philadelphia 
Electric Company 

Demand study of central Philadelphia's steam load 
prompted PE’s new Edison Steam Plant; down- 
town location next to PE’s 22-story office building 
required extensive study of smoke emission. The 
University of Michigan undertook wind-tunnel tests 
covering a variety of stack heights and wind direc- 
tions, and their test model simulated all structures 
within a 2100-ft radius of stack. Resulting design is 
a 375-ft stack (50 ft above roof of Edison build- 
ing) enclosed in a triangular brick structure to 
make it as inconspicuous as possible. 

Limited space required underground fuel-oil 
storage tanks, 95,000 gal each. Unique design uses 
reinforced-concrete-enclosed steel tanks with sand 
poured in void between steel and concrete. 

Thermal design of Edison Steam Plant is based 
on peak-load operation, so no heat-recovery ele- 
ments are included in the boilers. Each of two initial 
boilers is designed for 240,000-lb-per-hr maximum 
capacity at 190 psi, 460 F. There’s space for two 
more duplicate units. Auxiliaries are steam-driven 


WIND-TUNNEL TEST to study stack emission of Phila- 
delphia Electric Co's Edison Steam Plant is checked by 
their Chief Mechanical Engineer, James H Harlow, center 


except the fuel-oil pumps. Mechanical flyash collec- 
tors were installed to meet requirements of Phila- 
delphia Air Pollution Control. Automatic and 
remote-manual controls minimize manpower re- 


quirements wherever possible. NDH A—1960 


Heating steam 
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Delray steam main to Zug Island, R A Vance, 
Detroit Edison Company 

Great Lakes Steel Corporation’s Zug Island plant 
started getting 420-psig 700-F steam from Detroit 
Edison’s Delray Power Plant in 1960. To add this 
load, Detroit Edison designed a 12-in. steam main 
that snakes one mile through a crowded industrial 
area and over the Rouge River. Actual river crossing 
is made on an existing pipe bridge 150 ft above 
water. Remaining underground portions of pipe 
follow rail lines for most of the ruan—sometimes con- 
fined between: coal piles. Continuous expansion loops 
throughout pipe run keep down cold-to-hot pipe 
movement at any one point. 

Special corrosion problems in line laid in “in- 
dustrial fill” are reduced by good natural drainage. 
Examination of a 20-year-old gas line showed cor- 
rosion protection needed. Encasement pipe is 26-in. 
spiral-weld with glass-cloth bitumastic cover. Drain 
problems are minor because of 246-deg superheat of 
delivered steam. They’re handled by a few drain 


connections at strategic points. Insulation under- 
ground is aluminum-jacketed 3-in. calcium silicate; 
above ground 4-in. calcium silicate takes on a fire- 
resistant jacketing—substituted for aluminum be- 
cause of corrosive atmosphere. NDHA—1960 


Financial and economic targets develop a 
steam-main-extension policy, / A Leo, Detroit 
Edison Company 

Steam utilities can offset steadily increasing costs 
only through new growth, increased cost control or 
rate increases. With saturation in district-heating 
territories already high, new growth means steam- 
main extension, Utilities must adopt a well-defined 
extension policy. 

Study of several district-heating companies shows 
$3 average plant investment per $1 annual revenue. 
With a 124%4% nominal fixed-charge rate, 3714¢ of 
every revenue dollar is needed to service the invest- 
ment. Only 621/4¢ is left to cover operating expenses. 
It follows that average return is somewhat less than 
the generally accepted 6% for regulated utilities. 

These figures set up basis for steam-main-exten- 
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developments for busy power men 


16 papers for you on: 


DATA HANDLING 
UNIT OPERATION 
BOILER CLEANING 


sion policy in terms of investment possible per dol- 
lar of anticipated new revenue. The $3 investment 
is the sum of three components: 

Steam production $1.35 

Steam distribution 1.35 

Meters and service 0.30 

Total $3.00 
So companies with excess steam capacity and 
limited opportunity for expansion can invest up to 
$2.70 in main extension for every dollar of revenue. 
But companies without excess steam capacity can 
invest only $1.35 per dollar of revenue—steaming 
capacity to serve the load would take the other $1.35 
of investment. 

Factors tending to weight these figures when ap- 
plied to specific extensions include contra-seasonal 
load at higher-than-average load factor or large an- 
nual consumption. Detroit Edison policy and current 
status of “deposits and contributions in aid of con- 
struction” are discussed. But recent tax-court de- 
cisions appear to cut benefits of this method of 
steam-main-extension financing. NDH A—1960 


Steam-generator program—Seattle, Richard 
McKay, Seattle Steam Corporation 


In 1951, customers of the old Puget Sound Power 
and Light Co formed the Seattle Steam Corp, ac- 
quired existing steam-generation facilities. They 
had operated at a loss for some years, labor and fuel 
costs were extremely high and equipment was old. 

Original plant had 19 boilers installed between 
1890 and 1925. Low-grade coal was predominant 
fuel with ashes hand raked. First step in moderniza- 
tion: emergency purchase of two 15,000-lb-per-hr 
firetube boilers. In 1954 four 200,000-lb-per-hr 
250-psig outdoor boilers were installed to burn 
either oil or gas, with provision for coal. Right now 
a 150,000-lb-per-hr boiler is going in and a 60,000- 
to 70,000-lb-per-hr packaged unit is contemplated. 
With this addition, the original plant will be relegat- 
ed to providing breakdown capacity only. 

Skillful financial management and planning paid 
off. Now—nine years later—Seattle Steam is in a 
satisfactory earning position. NDHA—1960 


Makeup water in the steam-heating industry, 
S F Whirl, Duquesne Light Company 

A questionnaire went out to members of National 
District Heating Association; 37 companies re- 
plied, detailing their water-treatment practices. 341 
boilers with a total capacity of about 50-million lb 
per hr ranged in pressure up to 1600 psig, but 
over 55% operate at pressures below 200 psig. 19 
members use city water and 11 use their own sur- 
face or ground water with some pretreatment— 


Directions for ordering these papers on page 113 
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largest group stays with lime and ferric sulfate. 
Almost 80% soften makeup by one of five me- 
thods; base exchange zeolite process predominates. 
70% degas the softened effluent. 
Where steam is used to generate power, majority 
use a filming amine to protect the condensate sys- 
tem against corrosion, NDHA—1960 


Data handling 


Application of data-handling and computer 
equipment in generating stations, R A Baker, 
Public Service Electric and Gas Company 
Increased fuel and labor costs have at least partial- 
ly been offset by larger, higher-pressure units, use 
of automatic control equipment and central con- 
trol rooms. From 1940 to 1960 fuel costs have risen 
from 17% to 35¢ per million Btu, but manpower 
needs have been cut from one man per 1000 kw to 
one man per 5000 kw. 

Control-equipment development is traced in the 
Public Service Electric and Gas Co system. From 
1947 to ’53, eight units were installed with scanning 
and alarm recorders capable of up to 190 points per 
min. In 1956 a 600-point data logger was purchased 
for the Linden Generating Station. Early state of 
the art led to difficulties: short typewriter life, in- 
adequate dust protection, misoperation because of 
electrical interference, poor accessibility and too- 
liberal manufacturing tolerances established for 
some of the logger components. 

At Bergen Station, these shortcomings were elimi- 
nated through careful attention to design details. 
Mercer Generating Station, shortly to go on the 
line, will have digital performance computers to 
further cut manpower requirements. 

Unit 5 at Sewaren Station (scheduled for 1962 
operation) will be Public Service’s first automatic 
unit. General-purpose digital computers will be 
superimposed on conventional control setup with 
all analog control loops designed for manual or 
automatic operation. Unit is to be programed for 
automatic cold start, hot restart, normal and emer- 
gency shutdown. Performance computations with 
operation-report writing will be built into control 
unit. AIEE CP 60-905 


Data-handling and computer equipment for 
power stations, G Barney, Stone & Webster En- 
gineering Corporation 

Rapid popularity gain of central-station data logging 
with automatic control just around the corner is 
evidenced by the many utilities buying and number 
of manufacturers entering the field. No formal 
standardization of function or method exists as yet, 
but functions available are: (1) scanning off-normal 
conditions (2) automatic logging (3) trend record- 
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Practical Ways 
To Control 


Hot Water 
Storage Heaters 


THE POWERS REGULATOR COMPANY 
Dept. 960, Skokie 24, Illinois 


Send me a free copy of Powers Engineer's 
Manvel For Steam-Water Service 


These diagrams, plus clear and concise information on storage 
heater control, are available to you without obligation as part 
of the Powers Engineer's Manual, Steam-Water Service. 


This manual has been specially prepared for plant use. It is 
available free to personnel whose job function covers operation 
and/or installation of steam-water service. Various control sys- 
tems described and illustrated include: domestic hot water . . . 
instantaneous heat exchangers . . . heat exchangers for cooling 
.-- fuel oil heaters . . . pressure reducing . . . jacket water cooling 
two-temperature hot water systems. 


Send for your Engineer’s Manual now! If you have a special 
requirement or problem ask for recommendations. 


POWERS CONTROL 


Dept. 960, Skokie 24, Illinois 
In Canada: The Powers Regulator Co. of Canada Ltd. 
Downsview, Ontario 
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Technical briefs 
Begins on page 104 


ing (4) automatic recording of data 
on tape for future use (5) computing 
performance data gathered by the 
system and (6) automatic control 
using digital computers, 

Automatic performance calcula- 
tions will not only improve efficiency 
of components and overall station but 
will indicate equipment deterioration. 
Needed outages can then be planned 
rather than forced at some inconveni- 
ent and costly time. 

Decision to include automatic con- 
trols must come very early in the de- 
sign stages. Time required to manu- 
facture and test control equipment is 
far longer than commonly thought. 
And basie station design may be af- 
fected—electronic instrumentation is 
better adapted to automatic controls 
than pneumatic type. Other early de- 
sign considerations include treatment 
of field-signal wiring (very sensitive 
to stray currents) and reliability of 
power supply (even short interrup- 
tions can cause loss of core memory ). 


AIEE CP 60-906 
Unit operation 


Economics of generator shut- 
down and startup, R T Drew, Ni- 
agara Mohawk Power Corporation 
Station startup and shutdown proce- 
dures (and habits) developed over 
long periods of time vary widely— 
even between plants within a partic- 
ular system. So arbitrary costs as- 
signed these operations may not even 
approximate actual figures. Three 
basic factors affect startup costs: 

(1) Methods of banking: some 
plants may “bottle up” while others 
maintain reduced boiler pressure dur- 
ing short periods off the line. 

(2) Metheds of firing: in Niagara 
Mohawk’s plants oil is much more 
expensive than coal, the normal oper- 
ating fuel. But since oil firing is more 
stable it is often used more than neces- 
sary for safety during startup—boil- 
ers require less attention. 

(3) Turbine startup: to minimize 
“fuss and bother,” units are some- 
times started up too far ahead of 
time — occasionally to agree with 
shifts rather than economic necessity. 
This is extremely wasteful, especially 
in these days of extensive interconnec- 
tions and determined reserves, 
continued 
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SOLIO WALLS OF WATER. Tangent tubing in the Springfield 
provides “solid walls of water” on four sides of the furnace 
— the maximum heat-absorbing surface that can be applied 
to these areas. 


SIX-WALL FURNACE COOLING. Water tubes on all surfaces — 
top, bottom and four sides — receive the heat. This keeps 
casing temperature down. A double row of tubes protects 
the rear wall of the furnace. 


INSULATED DOUBLE-STEEL CASING. First applied on pack- 
aged boilers by Springfield, this double casing eliminates 
the need for refractory material in the side walls often 
necessary in other makes of boilers. Result — no refractory 
maintenance. 

MOST EFFECTIVE TUBE ARRANGEMENT. Staggered tubes in 
the convection zone direct gases into a turbulent pattern 
for maximum heat transfer. Wide/narrow rows provide 
full accessibility to every water tube. 

UPPER ORUMHEADS FULLY INSULATED. Another job-site ex- 
pense item eliminated. Factory-applied casing covers drum- 
heads. You avoid the cost of field-applied insulation. 

A MANWAY IN EVERY DRUMHEAD. Springfield stresses oper- 
ator safety with these extra manways for maintenance, 
inspection and cleaning — included at no extra cost to you. 
WELDED, GASTIGHT EXPANSION JOINTS. Another Springfield 
original and exclusive feature. These unique, fully welded 
expansion joints absorb both horizontal and vertical expan- 
sion stresses — eliminate costly casing maintenance. 


fivrlngtield packaged water-tube 


WITH ALL TEN 


8) UNIQUE STEAM SEPARATOR. Developed 


© 


i I by Springfield en- 
gineers for large central station boilers, then adapted for 
the “D” type boiler, this steam separator assures continu- 
ous dry steam for the life of the boiler. 


TOTAL BOILER SERVICE. Your boiler investment 1s safe- 


mum operating efficiency. 

TOTAL BOILER EXPERIENCE. Springfield’s 70 years of ex- 
perience in the water-tube boiler field plus Cleaver-Brooks’ 
leadership in the packaged fire-tube boiler field are back of 
every boiler produced, every recommendation made. You 
can contact Cleaver-Brooks, with confidence, for answers to 
any boiler problem. 


offer water-tube boilers and field-erected units to 


meet your required capacities. 


SPRINGFIELD 


301 E. Keefe Avenue « 


BOILER COMPANY 
Milwaukee 12, Wisconsin 


Cleaver A) Brooks: 
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FRICK ACCEPTS 
COMPLETE 


RESPONSIBILITY 


when we contract 
to install our 

ait conditioning or 
refrigeration systems 


Wauen rricx designs, manufactures and installs an 

air conditioning or refrigeration system of any size . . . it works. 
We guarantee that by written contract; no excuses, no 

alibis, no putting the blame on any component manufacturer. 


Because of our complete and unique engineering service, the 
pride we take in our work and our 107 years of experience, 
we have ... with the cooperation of architects, consultants, 
and contractors . . . designed, installed and guaranteed air 
conditioning and refrigeration systems of all types . . . 

for hotels, restaurants, stores, office buildings, hospitals, 
processing and industrial plants. 


Write for estimates. Better yet, a FRICK engineer will be happy 
to discuss your problem with you. No obligation. 


18 BRANCH OFFICES AND MORE THAN 150 DISTRIBUTORS THROUGHOUT THE WORLD 


FRICK COMPANY 


Waynesboro, Pennsylvania 
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Technical briefs 


Begins on page 104 


For system control, startup types 
are defined—warm, semiwarm 
cold—and costs on these bases are 
now being determined for the Ni- 
agara Mohawk system, CP 
60-894 


Factors controlling generator 
shutdowns in light-load periods. 
H C Otten, M Salvage and M J 
Steinberg, Consolidated Edison Com- 
pany of New York 

Economic dispatch of generation has 
been intensely studied for over 20 
years, and present state of develop- 
ment permits inclusion of many re- 
finements. But a neglected facet has 
been economic combination of gen- 
erating units. 

Con Ed uses a “slide rule” to 
quickly determine best combination 
of units to meet system generating 
requirements. A board 17x14 in. is 
fitted with slots for strips of paper, 
each showing incremental fuel costs 
for an operating unit. Older stations 
with multiple units supplied by com- 
mon steam headers complicate mat- 
ters, but nevertheless dispatchers can 
determine the optimum combination 
of generating units in two to three 
minutes. 

Causes of variation between theo- 
retical and actual operation include 
(1) reactive power supply (2) physi- 
cal limitations (3) safety of opera- 
tion (4) quick-start characteristics 
and (5) labox savings possible. Each 
is discussed with examples drawn 
from the Con Ed system. AJEE CP 
60-847 


Boiler cleaning 


Discussion of chemical cleaning 
of boilers, auxiliaries and heat 
exchangers, S M Rose and W F 
Ashton, Sumco Engineering Company 
As in almost every equipment-main- 
tenance program, two types of main- 
tenance are bases of boiler cleaning 
—corrective and preventive. Former 
is that needed to get back on the line. 
Latter is more involved; it may mean 
cleaning entire preboiler circuit. 
Preboiler cleaning prevents migration 
of condenser and heater corrosion 
products and reduces fouling prob- 
lems in a newly acid-cleaned boiler. 
continued 
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Inner secrets of inner valves 


FACTS EVERY CONTROL VALVE USER SHOULD KNOW 


This is a rare photograph . . . presented in a com- 
pletely unretouched form. It shows the inner valve 
of leading makes of diaphragm control valves. The 
inner valve determines the control result. 

The most amazing fact is the size... all are 
listed as two inch valves. All are high lift. But 
compare them. 

Note the Kretey & Mvetzer inner valve at the 
far left. It equals the others on every point of con- 


sideration ; exceeds on many. Look at the diameter 
across the skirt . . . that’s one reason for the re- 
markable C, of K&M valves. Look at skirt length; 
the solid, not fabricated, design. Measure 
the rugged guide posts and the large column. 
Examine the machining and the super-finishing. 

It’s no wonder . . . K&M is the valve that likes 
to be compared. It’s a better valve and a better value 


by every measure of comparison. 


FOR THE COMPLETE FACTS... 
write for the K&M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 


Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 
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UP GOES EFFICIENCY . . .BOWN GOES COST... 


rede 


FULLY AUTOMATIC . . . FORCED DRAFT 
PACKAGED ROTARY BURNER 


6 SIZES—7 TYPES fit all automatically fired 
boilers or furnaces . . . burning all grades of fuel 
oils, gaseous fuels or combination of both. TODD 
ROTO-PAC is equally efficient when applied to 
Scotch boilers, firebox boilers, steam and high 
temperature water generators. 


This complete burning system is engineered for 
extra economy, lowest maintenance costs .. . one 
self-contained unit including burner, forced draft 
fan, air-fuel controls, enclosed electric panel, 
prewired and mounted on base assembly. 


Also TODD “SAV-PAC” Register Type Burner System. 


Write for complete details and specifications 


TODD 


SHIPYARDS CORPORATION 
PRODUCTS DIVISION 
Sales and Service Depatments: 
Columbia and Halleck Sts., Brooklyn 31, N. Y. 
Plant, Sales and Service: 
P. O. Box 9666, Houston, Texas 
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If the boiler and other equipment 
in the circuit is predesigned for chem- 
ical cleaning, costs are cut by sched- 
uling actual cleaning to coincide with 
other work such as blowout. 

Determination of copper-deposition 
areas requires systematic approach. 
Historical data provides clues, Keep: 
(1) details of tube failures and in- 
spections including analyses for cop- 
per (2) checks for presence of cop- 
per in low-circulation areas and (3) 
records of any operation circum- 
stances which may have led to foul- 


ing conditions. NDHA—1960 


Chemical cleaning of boilers, 
auxiliaries and heat exchangers, 
J P Engle, C E Fox and R B Rosene, 
Dow Industrial Service 

Periodic chemical cleaning of steam- 
power-plant equipment on a scheduled 
basis keeps operating efficiency high. 
Prolonged operation with fouled heat- 
exchange equipment—boilers, heaters 
and condensers—is false economy. In 
addition to restoring economical oper- 
ation, cleaning may prevent corrosion 
from gaining a foothold and will ar- 
rest corrosion already in progress. 

Tests show that chemical cleaning 
before unit startup averts much oper- 
ating grief. Mill scale can be a breed- 
ing ground for localized deposits, sub- 
sequent corrosion and overheating. 

Boiler fouling comes from insuf- 
ficient blowdown, excess use of water- 
treatment chemicals and pump leak- 
age letting oil get to condensate sys- 
tem. So-called “oil balls” can form 
and snowball in size—some up to 
-in. dia. 

Copper deposits are today’s big 
unknown——balls up to 2-in, dia of 
87% -pure copper have been found in 
boiler drums, New process of removal 
without danger of plating is general- 
ly adopted. 

Condenser waterside cleaning with 
a foamed chemical needing only 5% 
liquid to give high chemical economy 


has been successful. NDHA—1960 


Fuel evaluation and 
transmission 

Coal evaluation at the Cleveland 
Electric Illuminating Company, 
H T Rutkowski and R G Schuerger, 
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A Nalco PRODUCT MANAGER 


Answers Questions about Steam Condensate Systems 
Corrosion ... and How to Control It 


Costs of Equipment Repair 
and Replacement Can 

Be Cut Drastically with a 
Sound Control Program 


Industry still pays a huge annual bill for down-time, 
equipment replacement and repairs made necessary 
by steam condensate corrosion. Much of this cost can 
be eliminated by knowledge of what the problem is 
and action toward solving it. Here are answers to 
some basic questions that may be helpful to you. 


Question: What does corrosion do in a steam conden- 
sate system? 

Answer: Corrosion literally eats up the metal in the 
system from the inside. Piping, valves, pumps, and 
process equipment can be seriously damaged or ruined 
by corrosive condensate. Even boilers can be damaged 
by deposits resulting from metal oxides in corrosive 
returned condensate. 


Question: What causes steam condensate corrosion? 
Answer: Most condensate system corrosion is caused 
by carbon dioxide and oxygen, carried into the system 
with the steam. Carbon dioxide, dissolved in the pure 
condensed steam, forms corrosive carbonic acid. If 
oxygen is present with carbon dioxide, the corrosion 
rate is much higher, and is likely to produce localized 
pitting. Ammonia, in combination with carbon diox- 
ide or oxygen, attacks copper alloys. 


Question: What constitutes a corrosion prevention 
program? 

Answert There are three factors which should be 
examined in setting up a condensate corrosion-preven- 
tion program: 

a. Softening, or other pretreatment of boiler feed- 
water should be designed to reduce the quantity of 
potential carbon dioxide that can be released from the 
boiler. Effective deaeration of feedwater also helps 
reduce oxygen content. Attention to both of these will 
make the final condensate corrosion prevention treat- 
ment more economical. 

b. Mechanical design of the system should include 
such factors as maximum venting of corrosive gases, 
adequate velocities in lines, proper installation and 
maintenance of traps, and elimination of severe steam- 
impingement. 

c. An effective chemical treatment program should 
be set up. Treatment may be either with a volatile 
amine chemical to neutralize carbon dioxide, or with 
a filming inhibitor which forms a protective barrier 
between the metal and the corrosive condensate. 

Another important part of the chemical treatment 
program is continuous application of a fast acting 
chemical oxygen scavenger to the boiler feedwater. 


Question! Can Nalco provide recommendations for a 
complete condensate control program? 

Answer: Yes, Nalco will make a thorough survey and 
make recommendations for a complete corrosion 
control program. 


Question: Which type of chemical treatment is best: 
volatile neutralizing amine or filming inhibitor? 

Answert This depends on the system to be treated. 
Plant layout and operating conditions, and the char- 
acteristics of boiler feedwater are some of the factors 
which should be taken into consideration. Generally, 
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James M. Seamon, Manager 
Nalco Power industry Chemicals Department 


volatile amines are most desirable where low make-up 
volume, low feedwater alkalinity and good oxygen 
control exist. Filming inhibitors usually provide most 
economical protection in systems with high make-up, 
oxygen in-leakage, high alkalinity, or where the sys- 
tem is operated intermittently. In some plants, a com- 
bination of protective chemicals may be needed. 

This is the area where Nalco know-how can result 
in thorough protection at minimum cost, by recom- 
mending a specific program to fit individual plant 
conditions. 


Question: Isn't one condensate corrosion control chem- 
ical about the same as any other? 

Answer: Definitely not. Both the volatile amines and 
filming inhibitors are complex chemicals— members of 
chemical “families” in which a nearly infinite variety 
of types is possible. Best treatment chemicals are 
those which offer the greatest protection in relation to 
their cost. Even though Nalco chemicals are now out- 
standing in results-per-dollar, Nalco research and 
development continues in order to improve this ratio. 


Question: What help can Nalco provide in setting up 
and maintaining a condensate corrosion control pro- 
gram? 

Answer: Your Nalco Representative has the technical 
training and experience to be of substantial assistance 
in setting up and maintaining an effective condensate 
corrosion control program. His service is backed by 
the facilities and experience of the entire Nalco organi- 
zation. Where special problems occur, Nalco special- 
ists are ready to help him find answers promptly. 
Suggestion: Call your Nalco Representative, or write 
to me for further details on Nalco steam condensate 
corrosion control... or data on any aspect of modern 
water treating practices for better plant operating 
efficiency. James M. Seamon, Manager, Power Indus- 
try Chemicals Department. 


NALCO CHEMICAL COMPANY 
622. West om Place Chicage 38, Ilinois 
Subsidiaries in Henly, Mex Spain, Venezuela 

In Canada—Alchem Limited, 
Burlington, Ontarie 


oes Serving Industry through 
Practical Applied Sciencg, 
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Made of lightweight, high- 
strength cast aluminum alloy, 
you'll find these new 
Tubing Cutters extra handy. 
Slight push on handle of large- 
size-range No. 205 
snugs cutter wheel against 
tubing . . . locks it in position 
until released. Feed screw fully 
protected and enclosed .. . 
always feeds into tube with 
easy handle turn . . . can’t jam 
with chips or dirt. Wheel gives 


To save time and tubing, order these new RIGID Tubing Cutters today! 
Your Supply House has them! 


bing Cutter 


wostel Alga Enclosed 


in Handle « 


RIEAID No. 205 Tubing Cutter 


Time-Saving, Slide-to-Size Ys” to 2%” O.D. Capacity 


quick, clean cuts of copper, 
brass, aluminum tubing and 
thin-wall conduit . . . no burr. 
Grooved rollers give easy flare 
cut-offs without tubing waste. 
Tubing always turns freely on 
2 of 4 Rollers. Rollers smooth 
tubing ready for soldering. 
Fold-in reamer always handy. 
Spare cutter wheel in handle. 
Wheel for plastic and alumi- 
num pipe available for No, 
205 only. 


Conform to Fed. Spec. GGG-C-77 Ib Type I1—Class I1—enclosed feed mechanism 


RIFAID Ne. 105 
Tubing Cutter 


Protected Feed Screw 
Always Easy-Turning 
Ye’’ to O.D. Capacity 
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The Cleveland Electric Illuminating 
Company 

CEI has evolved a_relative-worth 
factor (RWF) for coal evaluation, 
comparing a particular heating value 
and chemical analysis with those of 
an arbitrary standard coal. Result is 
an evaluation number expressed in $ 
per ton. By definition average coal 
has an evaluation of zero and quality 
index for a particular coal is RWF 
100. 

For each generating station there 
is a set of adjustment factors calcu- 
lated from appropriate operating and 
maintenance costs. Factors are usual- 
ly based on 2-year operation—total 
operating and maintenance expense 
divided by tons of coal burned. When 
this is divided by average cost of 
coal and by 100, it shows relative 
worth of a 1% deviation from stand- 
ard ash, moisture or sulfur. 

Evaluation method is simple and 
has proved more meaningful to man- 
agement than ¢ per million Btu in 
providing a realistic picture of rela- 
tive coal worth. NDHA—1960 


Horsepower to heat the nation, 
R S Jefferies, New Y ork State Natural 
Gas Corporation 

By the late 1930's Appalachian gas 
fields could no longer keep up with 
needs and long-distance gas trans- 
mission was required, In 1959 over 
85,000 miles of gas mains served 
many industrial areas and over 600,- 
000 hp drove gas-pipeline compres- 
sors. Storage pools—underground 
cavities whose gas supply was spent 
—started operation about 1916. By 
1958, 205 pools were in operation 
with a total capacity of 2,700,000- 
million cu ft. 

Both reciprocating and centrifugal 
compressors are used in long-distance | 
transmission of natural gas. Choice 
revolves around desired compression | 
ratio (1.5 for centrifugal vs 4 for | 
reciprocating) and installed vs oper- 
ating costs, Since compression at high 
pressures reduces operating costs, 
natural - gas - transmission pressures * 
range up to about 1000 psia. Com- 
pressor operation with storage pools, | 
pumping in and out, is detailed. 

In 1959 the Federal Power Com- 
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mission authorized 614,000 hp in 
compressor units at an estimated cost 
of $763,000,000. Growth is tending 
to continue. ASME 60-0GP-3 


Operating experience with me- 
chanical shaft seals for pumps in 
cooling and heating systems, S 
Sussman, Water Service Laborato- 
ries, Inc, New York 
Mechanical-seal failures in heating 
and cooling systems usually stem 
from (1) excessive operating tem- 
peratures (2) presence of abrasive 
solids in seal faces or (3) equipment 
misalignment. Users frequently blame 
water-treatment chemicals for me- 
chanical-seal failures—notably chro- 
mate. But lab tests fail to confirm 
this theory, even when concentrations 
are far in excess of normal. 
Satisfactory mechanical-seal life re- 
quires special attention to operating 
details: water cleanliness, equipment 
lineup and seal cooling. For exam- 
ple, when cooling water comes direct- 
ly from pump discharge, a strainer 
with magnets wrapped around it to 
hold metallic solids will go a long 
way toward lengthening seal life. 
Hydraulic Institute—Jan 1960 


To obtain complete text 


Material for these abstracts comes 
from the following sources. Order 
complete paper from source, not 
Power. 

NDHA. All papers will be pub- 
lished in NDHA Proceedings; 
price to nonmembers is $7.50. 
For individual papers while sup- 
plies last, contact National Dis- 
tric Heating Association, 827 N 
Euclid Ave, Pittsburgh 6, Pa, 

AIEE. Contact American In- 
stitute of Electrical Engineers, 33 
W 3%h St, New York 18, N.Y. 
Members, 50¢; nonmembers, $1. 

ASME, Contact American So- 
ciety of Mechanical Engineers, 
29 W 39th St, New York 18, N.Y. 
Members, 50¢; nonmembers, $1, 

HI, Contact Hydraulic Insti- 
tute, 122 E 42nd St, New York, 
N.Y. No charge for reprints. 
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Don’t take our word for it—try 
a new Flaring Tool! 
See if you don’t get smoother, 
stronger, more uniform flares 
. » « in less time and with less 
effort than ever before! 

Then, compare this new 
Ri@eip Flaring Tool, feature- 
by-feature, with any flaring tool 
you've ever seen or owned: 

@ Feed releases automatically 
when flare is fully formed. @ 
Reversing feed screw burnishes 
flare. ® Hardened steel die bars 


are precision-machined. ® Large, 
comfort-grip feed screw handle 
turns easily. @ Precision-ground, 
hardened steel flaring cone, ec- 
centrically mounted in precision 
bearings, produces rolling action 
for even metal flow . . . gives 
uniform flare walls without gall- 
ing. ®@ Tubing hole sizes are 
clearly marked. ® Easy sliding 
rugged malleable yoke serves as 
stop for tubing to give correct 
flare size. ®@ Yoke clamp screw 
fits into centering hole . . . locks 
bars, yoke and tubing into per- 
fect alignment. @ Stop pins 
keep yoke on die bars at all 
times . . . yoke can’t slide off. 


No. 457 for 45° flares, to O.D. (7 sizes) | 


Models: No. 459 for 45° flares, to O.D. (9 sizes) 


RIGID No. 376 for 37° flares, 


to %”’ O.D. (6 sizes) | 


See and try these new FRIGEID Flaring Tools. Your Supply House has them, 
RIGID Work -Saver Pipe Tools 
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USKORONA TAPE 


We said it couldn’t be done...and no one has! 


U.S, Rubber’s Uskorona® Tape still remains unmatched 
in resistance to ozone and moisture, in tensile strength 
and stretch. It has never been equaled. One of the 
recently introduced tapes was found to have one-half 
the tensile strength of Uskorona. There was excessive 
stretch: our laboratory found that the elongation went 
beyond our testing-machine limits. 

An analysis of the moisture-absorption tests shows 
that this same tape absorbs 200-500% more moisture 
than Uskorona, depending on the period of exposure. 


Mechanical Goods Division 


On volume swell, after immersion in water at room 
temperature, the tape increased 100-600% more than 
Uskorona, according to length of exposure. 

Uskorona’s superiority has miade it a high-volume 
seller, and thus “U.S.” is enabled to price it at an eco- 
nomical low. Uskorona, in fact, not only costs less by 
the roll or carton, but unfailingly gives superior per- 
formance on overhead or underground splicing. 

Uskorona is the real safety tape for utilities, plants or 
mines, at any time, in any weather. , 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INOUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y, 
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in Canada: Dominion Rubber Company, Ltd. 
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Your service center for FREE data 


Either of the no-postage Reader Service cards below and p 117 
will bring you information on any new equipment listed or prod- 
uct advertised, plus new literature for your files. 


Study New Equipment described in this issue starting on p 136. 
Circle numbers on card corresponding to items listed 


Check New Literature available this month beginning on p 116. 
To get your personal copies use the card below 


Read advertisements and note number listed under each ad. Circle 
ad numbers on card for complete details 


Print your name and company on front of card 


Sept 1960 issue Circle numbers below for FREE data Card void after Nov 1, 1960 


PLANT EQUIPMENT in the news this month, starting on p 136 
1 2 3 4 5 6 7 9 W 12 #33 1% 17 2 2 23 2 
7% 77 78 79 80 81 82 83 84 8S 86 87 88 89 90 91 92 93 94 95 9% 97 98 99 100 


NEW LITERATURE listed in this issue, starting on p 116 
101 102 103 104 105 106 107 108 109 110 191 192 113 194 19S 196 317 118 199 120 121 122 123 124 125 
126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 182 153 154 155 156 157 158 199 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 
176 177 178 179 180 187 162 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 


ADVERTISED PRODUCTS appearing throughout the issue 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 2467 268 269 270 271 272 273 274 275 
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New literature 


General equipment 
and key materials 
for systems engineering 


@ Prime movers 


101 Gas turbine, jet driven, is de- 
scribed in 8-p bulletin 95. Discus- 
sion of thermal efficiencies, main- 
tenance costs and potential ap- 
plication of 10,000-hp unit is in- 
cluded. Cooper-B er Corp 


102 Labrieating-oll-filtering system 
for steam-turbine installations, 
40- to over 2000-gph, is covered 
in 4-p form. Wm W Nugent 


© Inssiation and 
103 Epoxy-resin formulations, two 


range. Info is tn 8-p bulletin 
available from Epoxylite Corp 


1 Silicone silicone-ceramic 
heat-resistant coatings {or main- 
tenance protects metal to 1400 F. 
Bulletin 1570 gives descriptions 
and suggests applications. The 
Dampney Company 


105 Thermal and acoustical insulation 
is subject of 4-p bulletin J-661. 
Insulation its for service from 
subsero temperatures to 450 F. 
Baldwin-Ehret-Hill, Inc 


lastrumentation 


106 Indicating pneumatic controllers 
for controlling pressure, vacuum, 
liquid level, ow, temperature and 
humidity are covered in form 
DM058. The Bristol Company 


in 2-p bulletin. Vaetronic Lab 
Equipment, Inc 


Ultrasonic flaw-detection equip- 
ment for revealing certain strue- 
tural and physical characteristics 
without damaging material is 
topic of bulletin T2060 available 
from Branson Instruments, Ince 


Industrial telemetering equip- 
ment is treated in 8-p brochure. 
Ascop Div of Blectro-Meehanica! 
Research, Inc 


Replaceable components for ther- 
mocouple assemblies are featured 
in %38-p thermocouple catalog. 
Minneapolis-Honeywell Regula- 
tor Co 


Aexiliary tnstrumentation for use 
with differential transformers in 


h-t potting compounds and three 


107 Precision valve for 
adhesives, cover 450- to 600-F 


metering measuring, indicating, recording 
pressure regulating is explained 


and eontrolling applications is 
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Circle key numbers, page 115, for your copies 


Liquid-handling systems .. 
Electrical systems 


Steam, hot-water systems ... 


Mechanical transmission systems | 
Engineering services 


covered in 4-p catalog SE-66-2. 
Schaevits Engineering 


Integrated put trol sys- 
tem for large-scale industrial 
procesnes is explained in handy 
catalog C-290. Minneapolis- 
Honeywell Regulator Company 


Palm-sieed pH meter using « 
single combination electrode re- 
quires only weekly standardisa- 
tion, obtains reproducible read- 
ings within +0.02-pH accuracy. 
Details are in data sheet offered 
by Sel-Rex Instruments, Inc 


Portable time-speed recorder de- 
tecta hidden trouble in machine 
operations and processes — 1-p 
bulletin TS-60 tells story. R B 
Annis Company 


Electrochemical -tnstrument-sys- 
tems capabilities are described ia 


Sept 1960 issue 


117 


119 


bulletin covering products and 
services of The Liquidometer 
Corporation 


Tying existing pneumatic trans- 
mitter into an electronic control 
loop or data-handling system is 
explained in bulletin 98375. Tay- 
lor Instrument Companies 


Maintenance 


Shock and vibration isolator for 
loads up to 1800 1b per isolator is 
featured in data sheet 69.04.9. 
Barry Controls, Inc 


Instrument-case catalog covers 
features, sizes, colors. Standard 
cases to fit needs, firm's complete 
line, are covered. TA Mfg Co 


Isolater to protect lightweight 
equipment from vibration and 
shock is covered in data sheet 
69.04.13. Barry Controls, Inc 


PLANT EQUIPMENT in the news this month, starting on p 136 


Circle numbers below for FREE data 


Metal-partitiosing catalog fea- 
tures safety gratings, slotted 
angles, cable trays. Partitioning 
and fittings ean provide strong 
protection walls for enclosure 
problems, storage facilities. Globe 
Company 


Access doors for eoncealing or 
making mechanical or electrical 
controls more accessible are cov- 
ered in 8-p manual 54-7. Zurn In- 
dustries, Inc 


Fire-extt ishing equipment for 
power plants, electrical installa- 
tions, use of carbon dioxide for 
generator purging and _  coal- 
bunker imerting are topics of 
pamphiet C162-3560. Chemetron 
Corp, Cardox Div 


Storage for tabulating cards and 
magnetic tapes is described in 
brochure. Sperry-Rand Corp, 
Remington Rand Div 

contimued 


Card void after Nov 1, 1960 
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NEW LITERATURE listed in this issue, starting on p 116 
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201 202 203 204 205 206 207 208 207 210 211 212 213 214 215 216 217 218 219 220 22) 222 223 224 225 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 24) 242 243 244 245 246 247 248 249 250 
25) 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 
276 277 270 279 282 281 282 283 204 28S 286 287 208 289 290 291 292 293 294 295 296 297 298 299 200 
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 32) 322 323 324 325 
326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 
251 352 353 354 355 356 357 358 359 260 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 
376 377 378 379 380 381 382 383 384 385 366 387 388 389 390 391 392 393 394 395 296 397 398 399 400 
401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 4230 421 422 423 424 #425 
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 


122 123 124 «125 


SEARCHLIGHT SECTION for used and rebuilt equipment, starting on p 258 


$00 501 S02 503 504 SOS 506 SO7 SOS SOP SIO SIT S12 SID SIS S16 SI7 SIS 520 521 
$25 526 527 S28 529 $30 531 532 533 534 S35 536 S37 538 539 540 54) 


SAVE $4 ON YOUR OWN SUBSCRIPTION TO POWER 
Yes, start sending my personal copies: U.S. 36 issues for $6[] Canada, $10 [] 
Bill me later [_] Bill my company [] 


NOTE: Fill in your name and business address on other side of card-» 


197 
\ 
= 
126 
120 | 
é 
ig 
i 
ae 112 
121 
113 
118 
114 
123 
= 
gee. 
é 
‘ 
' 
i 
' 
‘ 
' 
ak 
J 
: 


NEW FREE LITERATURE continued ........00eeeeeeeeeeeee ees circle key numbers, page 115, for your copies 


© Valves, fittings and piping 


124 Automatic torque control for tube 
rolling is featured in 2-p bulletin 
AC T-a. The Gustav Wiedeke 
Company 


125 Rotary benders for forming tube, 
pipe, channels from steel, stain- 
less steel, copper, brass, alumin- 
um are described in catalog. Wal- 
lace Supplies Mfg Co 


126 Fittings and flanges for light- 
weight piping are topic of revised 
bulletin TT942. Chemetron Corp, 
Tube Turns Div 


127 Reusable hose fittings, |-p type, 
and rayon-braid hose are covered 
in catalog available from The 
Lenz Company 


128 Field erection of h-t h-p power 
piping in modern power-generat- 
ing plants, is topic of 12-p bro- 
chure published by Power Pip- 


129 Relief walve for 4000-psi initial 
pressures of water, oll or gas is 
featured in 2-p bulletin. Atlas 
Valve Company 


130 Pipeline strainers, are covered in 
2-p data sheet. Air-Maze Corp 


Bronze lift-ball check valve han- 
dles 200-lb-steam working pres- 
sure at 650 F, 400-lb cold water, 
oll or gas. Details are available 
from The Fairbanks Company 


Liquid-handling systems 


@ Water treatment 


132 Mixed-bed deionizers giving high- 
quality mineral-free water are 
described in 6-p bulletin 512 A. 
Elgin Softener Corp 


133 Effect of velecity on corrosion is 
topic of reprint dealing with in- 
fluence of fluids on metal-corro- 
sion rates. The International 


1 Automatic water-treatment con- 
trol for cooling-water systems is 
explained in 4-p brochure. Assoc!- 
ated Laboratories, Inc 


135 Ion exchange as 4 water-treat- 
ment process and recent develop- 
ments in the art are covered in 
7-p reprint. Nalco Chemical Co 


136 Method for treating and protect- 
ing recirculating-water equip- 
ment and process-water systems 
is featured in bulletin C2 avail- 
able from The Nalco Chemical 
Company 


1 37 Extending cooling-tower is 
explained in booklet from Bets 
Laboratories, Inc 


138 Bar-screen cleaning, automatical- 
ly controlled method for waste- 
water-treatment plants, is ex- 
plained with schematic drawings 
in instrumentation-data sheet. 
Minneapolis-Honeywell Regulator 


ing Div of The M W Kellogg Co Nickel Company Company 
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CMA-2 
Stroke 
200, 250, 300 bhp 


14° Stroke 
1000, 1250, 
1500 bhp 


ICA-6 cms-2 
6* Stroke 8%" Stroke 
75, 100, 125, 150 bhp 350, 400 bhp 


to do it better & more economically in less space. 


Six Stroke Sizes...23 Models. The Balanced / Opposed design is only one of many innovations 
that have made Clark air compressors the most dependable in industry today. Rugged and compact, 
they are specifically designed to handle your “100 lb.” air requirements most economically. » Born of 
exhatstive research and proved by millions of hours of service, Clark Balanced/Opposed Industrial 
Air Compressors are engineered for maximum performance and reliability. They come equipped with 
“Simplaire” Valves—the simplest air compressor valves in the industry . . . easy to put together, easy to 
take apart, and easy on your maintenance budget. From a comprehensive line of 23 models, you can pick 
the compressor that’s right for your needs. Sizes from 75 to 2000 horsepower; capacities range upward 
from 375 cfm. ® For all the reasons why you'll be dollars ahead with Clark compressors, contact 
your Clark representative today, or write for Bulletin 185, Clark Bros. Co., Olean, N.Y. 


DRESSER 
INDUSTRIES 


Inc. 
© GAS CHEMICAL 
ELECTRONIC © INDUSTRIAL 


ENGINES & COMPRESSORS @ GAS TURBINES 


POWER * SEPTEMBER 1960 For more facts circle 259 on Reader Service card, p 115 


“an 
pie Whatever your requirements for industrial air 
: 
| 
CRA-4 
. 
14° Stroke Stroke 
800 bhp 500, 6OO bhp 
ee there’s a Clark Balanced Opposed Compressor 
CBA-4 
17° Stroke 
1750, 2000 bhp : 
pes 
i 
We 
5 
119 


HOW SOLVE COMMON TRACER LINE PROBLEMS 


How to cure water hammer with a steam trap 
that will in vertical position 


Water hammer is an inher- 
ent problem in long tracer 
lines. So is freezing. Both 
problems can be overcome, 
and here’s an example of 
how it has been done. At 
the Socony Mobil Oil Com- 
pany’s Paulsboro, N.J., re- 
finery, they found that the 
Sarco Thermo-Dynamic 
Steam Trap, type TD-50, 
not only withstands water 
hammer, but installing the 
trap in a vertical position 
—which permits free drainage—presents no problems 
at all, thanks to its unique thermodynamic principle. 
In fact, 90% of the 250 TD-50’s at this plant are ver- 
tically ‘mounted. They never block heat transfer, and 
they remove condensate and air as fast as they collect. 


How to handle varied steam pressures — 


without adjustment 


Can a trap— without 
adjustment — handle 
steam pressures that 
vary from 15 to 160 
psi? Can the same trap 
vent air and drain 
condensate as rapidly 
as it is formed, be easy 
to install and require 
practically no main- 
tenance at all? That 
was the problem set 
up by the engineering 
staff of Armour Chem- 
ical Division’s McCook plant. They solved it by testing 
many traps. Their conclusion: Sarco TD-50 steam 
traps meet or beat their specifications, because: 
they discharged condensate as fast as it formed, with- 
out wasting steam; 
their compact inline construction made installation 
easy, even in tight quarters; 
maintenance was practically negligible; 
no adjustment was necessary for varying steam pres- 
sures. (In fact, the TD-50 is self-adjusting through its 
full operating range of 10-600 psi.) 
No other steam trap can so adequately solve all 
these problems at one time. 


How to be certain process fluid stays 
above 280° F. when outside 
temperature drops to —10° F. 


The problem of 
maintaining design 
temperatures on 
tracer lines need 
not be difficult, no 
matter how ex- 
treme the condi- 
tions seem to be. 
For example, the 
tracer lines ina 
phthalic anhydride process at Witco Chemical Com- 
pany’s new Chicago plant had to be maintained above 
280° F. Below this temperature, the chemical sets and 
the whole system would have to be taken apart and 
re-assembled. That’s not all; ambient temperatures 
sometimes could drop to —10° F. 

With reliability as a prime consideration, Scientific 
Design Company, Inc., who designed and constructed 
this brand new plant, selected the TD-50. 

Because the TD-50 can be mounted vertically, freez- 
ing was no problem either. Added benefits that matter 
on tracer lines: the TD-50 is compact, light in weight, 
easy to install. 


What is the most reliable tracer line trapping 
method to prevent unscheduled shutdown? 


Particularly in refineries, 

steam traps have to function 

under exactly the kind of con- 

ditions that you’d expect to 

cause failure—they must 

function equally satisfactorily 

on low pressure or exhaust 

steam and on up through GE BEE high temper- 
ature ranges. Not only that, but outside temperature 
may vary from subzero to subtropical. If maintaining 
design temperatures in your tracer lines appears to be 
hampered by these problems, consider how Phillips 
Petroleum Company, Kansas City, solved them. They 
found a trap which drains their tracer lines automati- 
cally over a full range of pressure, temperatures and 
loads. It’s the Sarco TD-50 Steam Trap. 

With only one moving part—a stainless steel disc, 
the TD-50 has little that can go wrong. In fact, it’s so 
free of trouble that Phillips Petroleum Company con- 
sider their TD-50’s as reliable and efficient as the 
piping. They now rely on 1800 of them throughout 
the plant. 1408 


FOR FULL INFORMATION ON TRACER LINE TRAPPING or on any steam 
trapping problem—see your Sarco Sales Representative or write to 
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Here are 7 Sound Reasons 
Why the 
Does a Better Job of Trapping 


1. Simplicity—has only one moving 
part. 2. Maintenance—practically zero, 
3. Wide pressure range — one trap for 
all pressures from 10 to 600 psi. 4. Uni- 
form performance —- operates equally 
well on heavy, light, or no condensate 
load. 5. Operates against back pres- 
sures—up to 50% of inlet pressure. 
6. Rugged — unaffected by superheat, 
water hammer, vibration, or corrosive 
condensate. 7. Minimizes inventory of 
spare parts. 


Maintenance Time: 40 Seconds. If it now 
takes your maintenance crew more 
than a couple of minutes to service an 
ordinary trap, you're throwing away 
valuable time. This Sarco Thermo- 
Dynamic can be cleaned, blown out if 
necessary, and reassembled on the line 
in as little as 40 seconds. 


For Prompt Information on the TD-50 . .. 
or for fast help on the efficient solu- 
tion of any steam trapping problems, 

et in touch with a SARCO District 

ffice, Sales Representative, or Dis- 
tributor. (There’s one near you.) 
Only SARCO makes all 5 types: 
Thermo-Dynamic* Thermostatic ¢ 
Liquid Expansion * Float Thermo- 
static * Inverted Bucket 


Pot. No. 2,817,353 T™ Reg. U.S. Pot. on 
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Free literature 
Begins on page 116 


139 Corroston-inhibiting compound 
for treating cooling-water sys- 
tems is subject of bulletin issued 
by Calgon Company 


Controls 


Integral-relief pump valves have 
specs listed in 2-p sheet 253. War- 
ren Pumps, Inc 


Pressure losses are analyzed for 
silent check valves in 4-p bulletin 
659. The Williams Gauge Com- 
pany, Inc 


Electric and pneumatic systems 
which compensate fluid flow for 
variations in pressure and tem- 
perature are illustrated in 2-p 
bulletin 21. Bailey Meter Co 


143 Filald-flow-rate alarms are de- 
tailed In 4-p bulletin 175. Brooks 
Rotameter Company 


144 Electric cheek valve, double- 
cushion type, is described in 8-p 
bulletin W-10A. This valve does 
not open until pump comes up to 
speed. Golden-Anderson Valve 
Specialty Company 


Liquid-level transmitter measures 
pressures up to 250 psi, ranges 
from 0- to 100-in. water. Bulletin 
P-36-1 shows typical applica- 
tions, illustrates design features. 
Conoflow Corp 


Liquid-level gages and valves are 
covered in condensed 8-p catalog. 
Dimensional drawings, photo- 
graphs, construction features and 
specs are given. Jerguson Gage & 
Valve Company 


Valves for liquid relief and spe- 
clal-service safety relief are de- 
tailed in 28-p catalog. Firm's 
complete line covers fire-pump 
service, hydraulic-pressure sys- 
tems, liquefied gases, corrosive- 
chemical and general industrial 
service. Farris Engineering Corp 


Meters, feeders, controls, water- 
and waste-treatment equipment 
are given with rest of firm’s com- 
plete line In 8-p brochure. B-I-F 
Industries, Inc 


Electrical systems 


@ Generation 


149 Operating principles of variable 
transformers are covered in data 
sheet 1. The Superior Electric Co 


150 Packaged electrical substations 
slash overall size requirements 
53%, floor area 40%. Bulletin 
5601-1A tells story. I-T-E- Cir- 
cult Breaker Co 


© Distribution and protection 


151 Low-impedence bus-duct-applica- 
tion data is contained in 20-p 


IN TURBINES 
Representatives in Principal cities 


WRITE FOR BULLETIN 20-C-3 


WORCESTER, MASS. 


THE QUALITY NAME 
7 NEBRASKA ST. 


FOR 40 YEARS 


TURBINES 


— CARLING TURBINE BLOWER CO. 
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PLANT BETHLEMEM PA 


Sample Tube 


Industry’s 
Newest 
Production Tool! 


MOLYKOTE 


LUBRICANT 


oe ON ANY OF THESE APPLICATIONS AND 
PROVE ITS LUBRICATING ABILITY / 


| THREADED PRESS FITTING 
Commences Prevents galling, seizing, 
: No galling or seizing. | metol pick-up and dis- 
} Specified torque produces tortion. 

| uniform tension. 

METAL FORMING 


COLLET CHUCKS 
Trouble-free opening and 
closing. No sticking. 


Makes difficult jobs easy 
and increases die life. 
Effective on punching 
and stamping tools. 


SPHERICAL SEATS 
Effective on spherical 
seots, rod end bearings, 
universal joints or wher- 
ever reciprocating motion 
exists, 


POWER SCREWS 
No galling or seizing. 


THE ALPHA-MOLYKOTE CORP. 
65 Harvard Ave., Stamford, Conn. 


Please send me a free sample of your MOLYKOTE G 
Lubricant. 


SPLINED SHAFTS & 
HEAVILY LOADED GEARS 
Reduces fretting and 
Also used for 
wearing in heavily 
loaded gears. 


weor. 


Send for your FREE SAMPLE of 
MOLYKOTE G LUBRICANT today. 
We will also send a copy of our new 
Bulletin 126B-1 with complete details. 


MOLYKOTE G 


Industry's Newest Production Cool 


For more facts circle 263 on Reader Service card, p 115 


Free literature 
Begins on page 116 


booklet 30-662. Descriptions, 
drawings, specs, engineering and 
test data included give layout and 
installation info, Westinghouse 
Electric Corp 


152 Lightning arrester for protecting 
power circuits of any kva capa- 
city are covered in 4-p brochure. 
Photos, drawings and charts de- 
acribe valve element, features, 
characteristics, leakage distance. 
H K Porter Co, Inc, Delta-Star 
Electric Div 


153 Teflon-insulated wire and cable 
are described in 4-p bulletin. 
Hookup wires are for 690-v oper- 
ation at -60 to +200 C. Phila- 
delphia Insulated Wire Company 


154 Toggle switches have bright alu- 
minum tabs for indicating posi- 
tions. Data sheet 174 gives de- 
talls. Minneapolis - Honeywell 
Regulator Co 


155 Centacters and relays for all ac 
industrial control are detailed in 
32-p catalog. Illustrations, layout 
and achematic drawings, applica- 
tion data, specs are given. Gen- 
eral Electric Company 


Application 


156 Stationary batteries for power- 
plant distribution, emergency 
lighting and power are topic of 
12-p brochure available from 
Gould-National Batteries, Inc 


157 Ae ¢ for ial applications 
come in 16 hp ratings between 
1/100 and 1/3 hp, are described 
in bulletin 445. Robbins & Myers, 
Inc, Fractional HP Motor Div 


158 Motor selector lists complete 
motor and generator lines avall- 
able through consolidation of 
Howell Electric Motors Co with 
Ohio Electric Mfg Co. Howell 
Electric Motors Co 


159 Weatherproof floodlights, high- 
output ™mercury-vapor type for 
low-cost wide-area lighting, are 
deacribed in catalog Mv 660, Ston- 
co Electric Products Co 


160 Electrie-eye application in auto- 
mation and industry is topic of 
bulletin 577. Method of operation 
is described. Photomation, Inc 


161 Closed-cireult TV —what every 

businessman should know about 
it—ia discussed in 9-p brochure. 
Industrial applications are de- 
scribed. General Precision, Ine, 
GPL Div 


162 Adjustable-speed Jrive with elec- 
tronic conversion, dc type, is topic 
of bulletin GEA-7018. Drive uses 
Thyratron tube to convert ac to 
de. General Electric Co 


163 New concept in switchgear pro- 
tection Is explained in brochure 
6020. Federal Pacific Electric Co 

continued 
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Supersonic 


steam...How American-Standard surtace 
condenser design guards against erosion 


Wet steam from the turbine may enter the condenser at supersonic speeds—up to 1200 feet per second. 
Entrained moisture particles strike like rifle bullets ... can erode unprotected tubes to quick failure. 
Impingement grids, standard equipment in every American-Standard* Surface Condenser, deflect and 
slow down these moisture bullets. Wide steam lanes reduce steam velocity to 100 feet per second, or 
less. This is why our surface condensers serve for years without tube failure from impingement erosion. 
Be sure you have all the story. Write for Bulletin 8.2k1. American-Standard Industrial Division, Detroit 32. 


Michigan. In Canada: American-Standard Products (Canada) Limited, Toronto, Ontario. 


d Standard ® ore trademarks of American advotor & Standard Sonitary Corporation 


| MERICAN-Standard 


INDUSTRIAL DIVISION 
AMERICAN BLOWER PRODUCTS © ROSS PRODUCTS « KEWANEE PRODUCTS 
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Belmont Packings 
are the “Better Buy’”’ 
Because... 


wers to your 
Sealing Problems. You won't 
be sold a ‘‘Just-as-good”. 


Easiest to get...from 
convenient Local Industrial 
Distributors, geared to your 
needs. Find the Belmont 
Distributor nearest you in 
Conover-Mast Purchasing 
Directory. Heis alwaysavail- 
able when you need him. 


* HIGH PRESSURE ASBESTOS « ROTARY PUMP PACKINGS « 
VALVE PACKINGS eV-RINGS LEATHER PACKINGS SHEET 
PACKINGS AND GASKETS e HYDRAULIC & PNEUMATIC 
PACKINGS METALLIC PACKINGS PLASTIC PACKINGS 
TEFLON PACKINGS & GASKETS ¢« SPIRAL WOUND GASKETS 


For more facts 


Free literature 
Begins on page 116 


164 Industrial-truck-cost library tells 

how to find out operating and 
ownership costs of various types 
of industrial trucks. Four books 
(62 pp) cover every cost area of 
truck operation from purchase 
price to hourly oll expense. The 
Electric Storage Battery Co, 
Exide Industrial Div 


Mechanical-transmission 
systems 


1 AS Variable-speed drives, stepless 
type for fractional~hp applica- 
tions, are covered in 16-p bulletin 
ZM-400C560, Applications are ple- 
tured. Zero-Max Co 


166 Grinding and honing crankshafte 
while in place is explained in 4-p 
brochure. Golten Marine Co, Inc 


167 Large-gear full-tooth-contour in- 
duction hardening is described, 
new method explained in 4-p bul- 
letin 100. Philadelphia Gear Corp 


Steam systems 


© Furnaces and burners 


168 Farnace-ineulation data sheet 
features cast-block mix for back- 
ing up Industrial-furnace linings. 
JH France Refractories Co 


169 Gas-combustion and control 
equipment 8-p catalog folds out 
to show burners, mixers, blowers 
and accessory items. Catalog con- 
tains info on every type of burn- 
er, regulator, pilot, valve and ac- 
cessory made by firm. Bryant In- 
dustrial Products Corp 


Packaged fuel-burning systems 
catalog 1270 covers oil preheater, 
oil pump and burner plenum, con- 
trol cabinet, burner designs for 
oil, gas or combination oll-and- 
gas. Orr & Sembower 


@ Controls 


Steam traps are detailed in &-p 
eatalog FE-310. Firm's complete 
line of bimetal-thermostatic and 
float-thermostatic units is cov- 
ered. Farris Engineering Corp, 
MIL Div 


Ceorresion inhibitor designed to 
protect steam and condensate 
lines is described in bulletin Bé6- 
353. Storage and feeding info is 
also covered. Nalco Chemica! Co 


Corrost trol metheds used 
in steam-condensate systems are 
featured in 4-p bulletin available 
from Nalco Chemical Co 


8-18 thermostat is miniature dif- 
ferential-expansion control with 
eight standard ranges up to 1150 
F. Details are in data sheet 122. 
Burling Instrument Co 
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CONSOLIDATED ELECTROMATIC® RELIEF VALVES 


conserve power, increase efficiency in H-P, H-T boiler operation 


POWER * SEPTEMBER 1960 


Automatic, electrically-actuated Consolidated 
Electromatic Relief Valves assure more accu- 
rately balanced boiler operation at peak loads 
and more uniform line pressure. 

The Electromatic protects the superheater at 
start-up. It may be actuated manually at any 
pressure to provide greater steam flow during 
start-up and to minimize the possibility of burn- 
ing the superheater tubes due to trapped con- 
densate or hot spots. Safety valve seats and 
turbine components are protected by using the 
Electromatic to purge scale, weld splatter, and 
other foreign matter. 

With the Electromatic set to open before any of 
the safety valves, its 1% blowdown handles line 


Consolidated Electromatic 
Relief Valve. Sizes 242" 
to 14”. Pressures to 3000 
psi. Temperatures to 
1120° F. Double outlet. 


pressure surges without lowering the operating 
pressure. Power is conserved and boiler effici- 
ency increased. 

You can also reduce maintenance by setting the 
Electromatic to operate before the safety valves. 
It becomes the working valve and since a gate 
valve can be installed under the Electromatic, it 
can be isolated in case of damage and repaired 
while the unit is on the line. 

Conserve power and increase the efficiency of 
your steam generating plant. Get complete de- 
tails about all the elements in Consolidated Elec- 
tromatic Relief Valve System. 


Write for Bulletin 720. 


CONSOLIDATED SAFETY VALVES 


A product of 


MANNING 


MANNING, MAXWELL & MOORE, INC. 


Valve Division * Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Nicholson Thermostatic Steam Traps 


keep steam costs 
LOW 


thermal efficiency 
HIGH 


Low costs and 
high efficiency! 
Nicholson Traps 
give you both... 
by design. And 
here’s how. Hard- 
ened stainless 
steel seats and 
valves are accurately lapped for 
sure, tight shut-off . . . so, there 
is no waste of live steam. True 
balanced pressure . . . the oper- 
ating principle of these valves . . . 
assures fast intermittent discharge 
of condensate and air, resulting in 
maximum thermal value from 
every pound of steam produced. 


As for capacity, these traps really 
have it .. . up to six times greater 
than ordinary traps. Mainten- 
ance? Practically none, for there 
is only one moving part. No links 
no pins. No pivots or levers. No 
adjustable orifices to stick or clog. 


Sure, some traps cost less than 
Nicholson . . . but the ‘savings’ 
exist only on the invoice. In actual 
use, some other traps can cost you 
three or four times their price in 
annual steam waste. Be sure to 
weigh cost against value when you 
buy steam traps. Specify Nichol- 
son Thermostatic Steam Traps on 
your lines and equipment. 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Offices in principal cities 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Please send a copy of Catalog #400 
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@ Fuel handling 


Slide gate for controlling bulk- 
material flow is featured in bul- 
letin available from The Bucket 
Elevator Company 


175 


Bin-level indicators with flexible 
shafts, standard and explosion- 
proof, prevent bulldup along bin 
sides. Story is in data sheet is- 
sued by Convair of Pittsburgh 


176 


Drum-friction testing of con- 
veyor belts is deacribed in note- 
book. Firm's neoprene belts are 
compared with belts with plastic 
coatings. E I du Pont de Nemours 
& Co, Inc 


Energy-systems 
engineering services 


178 Assistance and facilities for pre- 
paring technical manuals, tech- 
nical literature are offered by 
firm, described in brochure. How- 
ard W Sams & Co, Inc 


Leasing arrangements for new 
machine tools for 5-year periods 
are explained in bulletin offered 
by The American Tool Works Co 


Automatic handling is topic of 
large-size folder Programed 
manipulation, manipulating de- 
vices on machines directed by ana- 
log controller are developments 
described. General Mills, Inc 


Communication systems, firm's 
past achievements and present 
work, are described in brochure. 
Developmental Engineering Corp 


Firm's services——lab testing, cost 
estimates, flow-sheet preparation 
and engineering studies, plant de- 
sign and specs, supervision and 
training of plant personnel—are 
detailed in bulletin 8010. Dorr- 
Oliver Inc 


Silver-anniversary issue covers 
firm's services in industrial 
health practices, informational 
services developed within past 25 
years. Industrial Hygiene Found- 
ation 


Introduction to newly organized 
firm manufacturing combustion 
and waste-handling equipment 
and instruments is made in bul- 
letin. United Industrial Corp 


Modular nuclear-power plant to 
be installed at Greenland is de- 
scribed in publication offered by 
Alco Products, Inc 


Do you talk computerese! Defini- 
tions in booklet will help you 
understand what makes a com- 
puter tick. Minneapolis-Honey- 
well Regulator Company 
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FIRST with track-resistant, giass polyester 
insulation with primary stud and bus joint 


... from the company that put 
Progress in Switchgear 


For 113 years Allis-Chalmers has built a reputation for the 
finest products in the industry. A-C is continuously develop- 
ing new ideas, new techniques and new products to serve 
you better. This same leadership spirit has quickened the 
pace of switchgear progress, It’s responsible for the firsts 
illustrated above. These testify to one company’s research 
and engineering action. 

There are still better things to come in switchgear. You'll 
get them all when you specify better switchgear .. . designed, 
built and guaranteed by Allis-Chaimers, Power Equipment 
Division, Milwaukee 1, Wisconsin. A-1357 

Aluma-Cled is on Allis-Chalmers trademark. 


tegrates information, machines and men . . . speeding overall! 
progress in Allis-Chalmers switchgear. 
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PERFORMANCE-PROVED Free literature 
OVER YEARS 


Power's special report in June 
stated that centrifugally cast 
steel pipe was being reconsidered 
for approval as a piping material. 
Centrifugally cast stainless stee! 
pipe, approved for use as pres- 
sure piping for nuclear service, is 
discussed in brochure available 
from Sandusky Foundry & Ma- 
chine Co 


Profitable faciiities through fi- 
nancial design is topic of catalog 
showing firm's service of facility 
design and construction. J F 
Pritchard & Company 


Eprror’s notre: The following bul- 
letina may be requested directly from 
the manufacturer. Write on company 
letterhead to addresses Hated below 


Control valves are covered in 
40-p well-illustrated specification 
catalog. In-line 2-, 3-, 4-way 
valves and subbase-mounted 4- 
way and 4-way 5-port valves are 
described. Selection and parts 
tables are given. Hoffman-Odom 
Co, 2360 W Dorothy Lane, Day- 
ton 39, Ohio 


Role of industrial-water con- 
sulting service is described in 24- 
p brochure. Range of industrial- 
water problems—from pretreat- 
ment to waste disposal — and 
proper water management to ob- 
tain lower water costs are cov- 
ered. Hagan Chemicals & Con- 
trols, Inc, Hagan Center, Pitts- 
burgh 30, Pa 


Pietare story of quality control in 
the manufacture of forged-stee! 
valves, fittings, flanges and 
unions shows firm's manufactur- 
ing facilities. Catalog F-10 is 
432-p hard-cover book illustrat- 


American Rolling Ring Coal Crusher 


Henry Vogt Machine Co, Louis- 

In 1908 American Pulverizer patented the rolling vile 10, Ky 
ring principle of coal reduction. Today there are thou- 
sands of American Coal Crushers in operation ranging in 
size from Sample Crushers to Crushers having a capacity 
of 800 tons per hour. 

American manufactures reduction equipment ex- 
clusively, backed by a half century of experience in the 
production of coal reduction equipment. Although im- 
provements have been consistently made in American 
Crushers, the rolling ring principle still remains the most 
efficient method of coal reduction. This fact is perform- 
ance-proved by hundreds of “cost of operations” reports 
from customers of American Rolling Ring Coal Crushers. 
May we have our engineers analyze your reduction 
problem? 


Complete Literature Available. State your tonnage requirements. 


“When you figure costs — the best results come 
from American Rolling Ring Coal Crushers.” 


PULVERIZER COMPANY 


1349 MACKLIND AVE. SAINT LOUIS 10, MO. 


“There's a glass gage on that other 
vessel too, you know.” 
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One of the compact groups of A-C rubber-seated butterfly vaives 
at the pumping station of a southwestern municipality. 


The right valve “repeats itself” 


66 Allis-Chalmers rubber-seated butterfly valves line up to prove it 


Economical, dependable, easy to operate: Allis- 
Chalmers rubber-seated butterfly valves give you 
these and so many more advantages that it’s easy 
to appreciate their universal popularity. Full body 
protection is provided by a rubber seat which ex- 
tends through the valve body and over the flange 
faces, Angle seating protects the rubber seat and per- 
mits seating adjustment without costly disassembly. 

A-C manufactures a complete line of metal and 
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rubber-seated butterfly valves in a wide range of 
types and sizes in order to provide the best valve 
for a given application. Compact design joins with 
light weight to bring other savings in both space 
and cost of construction, 

For details on butterfly valves, cone valves and 
ball valves, contact your A-C representative or write 
Allis-Chalmers, Hydraulic Division, York, Pa. «1309 
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«this mechanical draft 


“team"' of top performers 
from CLARAGE 


FOR FORCED DRAFT... FOR INDUCED 
DRAFT... AGAIN CLARAGE QUALITY 
1S THE CHOICE! These Clarage units, pictured 
on the shipping dock, will soon be in service at one of the 
nation’s leading paper mills. 


At the top is the Clarage Type AF Dynafoil forced 
draft fan with airfoil blades and Vortex Controls at the 
inlets; below is the Clarage Type DN Dynacurve induced 


draft fan with 36 forward curved blades. Clarage equip- 
ment, such as this combination, has been selected for 
over 4,500 central stations and industrial power plants. 
These users know that with anything as vital as unin- 
terrupted operation, it pays big dividends to get the best 
in equipment—Clarage. 

For complete information, request Catalog 905 on the 


Type DN, Catalog 859 on the Type AF, and Catalog 901 
on the Type RT induced draft fan. 


Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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feedwater heaters need? 


Tubing for today's feedwater heaters must 
be strong to handle higher pressures and 
temperatures in modern steam plants. It 
must be made of a corrosion-resisting metal 
with good heat transfer properties. It must 
be workable and weldable to permit bend- 
ing and attaching to tube sheets. In addition, 
it must insure long, trouble-free service. 


There’s one tubing material — Monel* nickel- 
copper alloy—that offers all these advantages: 


@ Higher design stresses. Without increasing 
tube wall thicknesses, stress relieved Monel 
tubing can be used for higher pressures, The 
latest revision to ASME Boiler Code, SB- 
163, allows an increase of approximately 
5% in existing design stresses. 


@ Better all-around corrosion resistance. Mone! 
resists corrosion by waters of all sorts. 


@ High ductility. Monel has good ductility for 
rolling and bending — permits unannealed 
tube ends. High ductility means tight rolled 
joints, and ease of forming hairpin bends. 

@ Easy weldability. Welding Monel alloy tubes 
to steel tube sheets is no problem. The alloy 
fuses well to form a strong, sound weld. Its 
coefficient of expansion is close to that of 
steel tube sheets. 


® Product quality. Continual inspection and 
testing from refinery furnace to finished 
form result in the unvarying quality of 
Huntington Alloy Products tubing. 


@ Long length tubing available. The auto- 
matic cold draw bench at Huntington Alloy 
Products mill makes Monel tubes as long as 
85 feet! This enables designers to take ad- 
vantage of greater heating area in the tube 
bundles, and to effect economies by specify- 
ing longer heaters of smaller diameters. 


Prompt deliveries. With new facilities in full 
operation, prompt deliveries of your Monel 
tubing requirements can be assured. Special 
attention will be given to retubing jobs, 
where prompt delivery is important. Orders 
are accepted on a basis of 8 week delivery. 


Keep Monel alloy in mind when you design or 
retube a high pressure heat exchanger. For 
more information on Monel alloy, write for 
bulletin T-5, “Engineering Properties of Monel 
and ‘R’ Monel Alloys.” *Inco trademark 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17, West Virginia 


RAONEL. 
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POWER PLANT PRODUCTS HEAT ENGINEERED BY FOSTER WHEELER: 
Central Station and industrial Steam Generators + Steam Condensers and Pumps + Pulverized Fuel 


Systems Feedwater Heaters Packaged Steam Generators Cooling Towers Nuciear Components 
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A word 
about 
steam 
generators 


In this age of miracles some forthright words have 
been mislaid. 


One is thoroughness. 


Thoroughness is as much a product of our company as 
steam generators. By thoroughness we mean “careful 
attention to detail” —not some of the time but all 

of the time. 


What does this mean to you? It means you save 
money on operations, keep your maintenance staff to 
a safe minimum, and prevent costly power interruptions. 


Foster Wheeler Corporation, 666 Fifth Avenue, 
New York 19, N.Y. 


FOSTER WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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Kentucky Power Company 
puts America’s first Marley-Mouchel 


HYPERBOLIC NATURAL 
Big Sandy Plant 


At Kentucky Power Company’s Big Sandy Plant, a Marley-Mouchel 


Natural Draft cooling tower 320 feet high and 245 feet in base diam- 
eter will be an innovation in American generating station design. This 
is the latest major power plant to be built on the American Electric 


Power System. 


Engineers of American Electric Power Service Corporation, who are de- 
signing this 265,000 kilowatt plant, made a comprehensive study of 
hyperbolic cooling towers vs. mechanical draft cooling equipment to 
furnish 120,000 gpm of condensing water for this steam generating unit. 
The conclusions were that this “different” type of tower offers many 
exclusive advantages, all of which complement and contribute to their 


major objectives. Consider these: 


SERVICE LIFE: Any foreseeable term of 
years. (Counterparts of this tower are 
operating efficiently after 35 years of 
service.) 


PLANT SITE UTILIZATION: Requires less area 
than ordinarily occupied by towers of 
like capacity. Can be located adjacent 
to other structures with resulting piping 
economy. 


POWER REQUIREMENTS: None, other than 
pumping, thus making plant product, 
ordinarily required for auxiliary power, 
available for saleable distribution. 

MAN HOURS FOR MAINTENANCE: No service 
operations contemplated for many years. 
COLD WEATHER OPERATION: Full tower ca- 


pacity available without ground fogging; 
a plus value due to high level discharge. 
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COOLING TOWER 


THE MARLEY COMPANY 
KANSAS CITY 14, MISSOURI 
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Plant equipment news... 


Switch bolts blades to contacts for safety 


1 e Load-break service entrance switch uses new system 
which combines maximum current-carrying and joad-in- 
terrupting features with a modern, compact, rugged and 
easily mounted design. Blades are firmly bolted to con- 
tacts by pressure mechanism when handle is moved to 
closed position. When handle is moved far enough, a 
quick-break mechanism opens the blades. Handle lever 
provides positive opening and closing; auxiliary springs 
maintain an initial pressure when blades are opened or 
closed, keeping main contacts from arcing or pitting. 

Safety features include an interlock for fuse door to 
keep the switch from being closed when fuse door is open 
and prevent door’s opening when switch is on. Handle is 
arranged for padlocking—there are four padlocks in 
both open and closed positions. Units come in 1200-, 1600- 
and 2000-amp capacities for 240-, 480- and 600-v-ac serv- 
ice.—The Barkelew Electric Mig Company 


One switch taps two circuits 


2 e Switch controls 3-light lamps or two banks of lights 
on two separate circuits. Touch switch button and first 
circuit makes contact providing dim light; at second 
touch second circuit is activated and brighter light is 
provided; both circuits come into play at third touch 
providing full brightness. Switch will carry 1800 w at 120 
v, 4100 w at 277 v.—Rodale Mfg Co, Inc 


Pickup assembly needs no line break-in or dead ending 


Portable de unit tests h-v breakdown 


3 e Unit weighing 20 lb and operating from 110-v ac 
tests motors, transformers, cables and insulating materials 
at de potentials to 5000 v. Operation is automatic; signal 
lights indicate failures. Unit fills need for h-v de dielectric 
testing with smaller and lighter instrument. It comes in 
steel carrying case with protective lid which holds test 
leads and line cord.—Associated Research, Inc 


Connector speedily joins 


4 « Post type insulator holds assem- 
bly’s induction coil, designed so that 
a conductor resting on top of the in- 
sulator causes a proportional voltage 
to be induced in the coil. Advantages 
of the assembly are low initial cost, 
economic and safe installation. Sim- 
ply lash conductor to insulator’s 
groove. Model provides output volt- 
age proportional to conductor cur- 
rent: a 1-v output for 30 amp, | v for 
60 amp. Ratio is linear with conductor 
currents up to 5000 amp. Insulator 
enclosure can be used on lines up to 


14 kv.—Fisher-Pierce Company 


ACSR conductors 
5 e Connecting device makes splic- 


ing aluminum conductors, steel-rein- 
forced and aluminum-alloy conduc- 
tors with single steel strands as rapid 
and simple as splicing copper or all- 
aluminum conductors, maker claims. 
Connector is available in sizes to join 
conductors from No. 4 to 477 MCM. 

According to the manufacturer, the 
single-sleeve joint will develop full 
mechanical and electrical properties 
of the composite joint it is designed 
to replace. Sleeve’s internal taper per- 
mits easy insertion —Aluminum 
Company of America 
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information center for new products and materials 


Load- and frequency-control system needs little space, has no moving parts 


6 e All-solid-state system's modular units do away with 
moving parts such as slidewires, motors, gear trains and 
vacuum tubes. Transistors and other solid-state devices 
result in space savings, reduce heat dissipation by « fac- 
tor of 15, according to maker. Heart of the system is the 
control amplifier, a de differential amplifier performing 
computing, measuring and controlling functions. This re- 
places slidewire servo, is available in three types. 

General-purpose amplifier is designed for typical ana- 
log-computer circuits. It can sum and integrate circuits 
with up to 12 inputs. Limit relay is used in open loop for 
high and low alarms to automatically suspend control. An- 
other amplifier adjusts speed of response settings, develops 
control demands. It will remember last value put to it 
when disconnected from its input. Other control units are 
rate limiter and incremental loaders.—Brown Instruments 
Div of Minneapolis-Honeywell Regulator Company 


General-purpose digital computer expands its memory for many kinds of commands 


7 ¢ Digital computer PB250 combines a large, expanda- 
ble memory and versatile command structure with com- 
puting speed in the microsecond range. It can be applied 
to a broad range of scientific applications. You can put 
this computer at an engineer's deskside or on the line for 
process monitoring, control, data logging and alarm gen- 
eration, It’s a serial, binary single-address unit. 


Reliability is assured through its conservative solid- 
state design, small component count and absence of mov- 
ing parts, maker says. All memory operations are parity 
checked. This computer can be programed to check its 
own operation and to monitor the operations of the re- 
mainder of the system. It can be a money saver in helping 
you end costly mistakes.—Packard Bell Computer 


Digital recorder-control now 
transistorized 


8 e Although specifically designed 
for monitoring and controlling ana- 
log computers of 10,000 inputs each, 
unit can be used wherever data log- 
ging, reduction and control are re- 
quired. System will speed up or elimi- 
nate problem setup and check-out 
tasks in an analog-computing facility, 
verify selection circuitry involved in 
its own function and compare selected 
voltage. Circuitry for tape prepara- 
tion, checking and editing is part of 
system.—Computer Systems, Inc 


Data-processing system 
features speed 


9 e@ Solid-state data-processing sys- 
tem IBM 1074 has building-block de- 
sign which lets it grow to match 
user’s needs. It is 20 times as fast in 
scientific computation as the IBM 
7070, its nearest kin. Conversion of 
the 7070 to 7074 can be done in your 
own place. Major change amounts to 
replacing three 7070 modules with 
two high-speed 7074 components, Ca- 
pability range runs from medium- 
to large-scale systems.—International 
Business Machines Corp 


One chart records, displays 
complex-system variables 


10 © Multiple recorder and annun- 
ciator is like a miniature graphic re- 
corder. It can make from 10 to 400 
analog recordings at rates up to 
10 points per sec in 4x6-in. chart 
frames. These are printed in columns 
and rows on one large sheet of paper. 
Colored process symbols are lighted 
from behind and show through to 
form a graphic panel with full-color 
coding. Control rooms and panels can 
be smaller since chart shows entire 
operation. — Keinath Instrument Co 
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More equipment news 
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EXTRUDED LINING comes in rolls up to 48-in. wide along with welding 
rods, corner strips and seamer strips. Roll’s width can cut your expenses 


Tank linings come in extra-wide sheets 


11 ¢ Extruded Penton sheet for lining tanks, vessels and other equipment is 
a practical means of incorporating corrosion and abrasion resistance in many 
kinds of equipment operating in moderate to severe corrosive environments, 
says maker. Extra-wide rolls cut application costs because more surface area 
is covered with a single sheet. Seams and seaming materials are reduced; 
welding time is cut. You can apply linings to existing equipment. Two standard 


sheet thickness are .040 and .062 in.—National Vulcanized Fibre Co 
Cleaner for boiler-preheater tubes is timesaver 


12 « Cleaner is said to reduce time required for cleaning boiler-preheater 
tubes. It consists of air- or water-driven motor, sliding-pin expanding head 
and a carbide drill point. Needing very little headroom because motor is at- 
tached to flexible hose, tool can be fed through entire length of each tube with- 
out stopping. There’s no tedious joining additional sections as drill advances 


in tube, maker claims. Comes with or without head—Elliott Co, Roto Plant 


Safe descaler 
leaves metal unharmed 


13 ¢ Safe, easy-to-use descaler is 
made with sulfamic acid and inhibi- 
tors that clean and dissolve scale 
without corroding or damaging metal, 
according to the maker. Built-in color 
indicator shows when acid is used up. 

A dry crystalline material, descaler 
cannot splash when handling. If any 
spills, you simply shovel it up. There 
are no acid fumes. Just dissolve in 
water. Resulting strong mineral acid 
is recommended for boilers, heaters, 
evaporators, air conditioners, steam 
generators and diesel cooling systems 


—Dearborn Chemical Company 


3-pass automatic 
boilers work silently 


14 « Line of automatic boilers rated 
1725-, 4312.5-, 5175- and 6900-lb 
steam per hr at 124 psi are said to 
provide unusually quiet operation. 
Gas-fired units use manufactured, 
mixed, natural or I-p gas, are 
equipped with newly designed burner. 
Blower supplies combustion air, elim- 
inating need for any equipment 
further than a short stub stack to re- 
move flue products from the boiler 
room.—Eclipse Fuel Engineering Co 


controls automatically 


15 « Ignitor control automatically 
fires up network of gas burners in 
furnaces, boilers and heat-treating 
systems. Features include high-speed 
ignition (firing up 32 burners within 
three sec), positive-contact-wiper 
switching design which has long life, 
eliminates arcing gap and wasted 
energy, according to maker. Opera- 
tion is simple: push button and igni- 
tion transformer feeds h-v impluse 
to spark electrode, igniting gas-air 


mixture at each burner position. Mo- 
torized double-end shaft rotates its 
wiping contact against stationary con- 
tact tips—one for each burner system 


—activating ignition transformer, 
This repeats until all burners are 
ignited. Unit operates at 5000 or 
6000 v.—Protection Controls, Inc 
continued 
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YUBA CONDENSERS— 
with the most flexible 
tube bank layout in the 
industry —designed to fit 
any plant or space 
requirements 


200,000 sq. ft. condenser for Widow's Creek Station of TVA 


or BROAD and LOW 


This is a three story high, twin-bank condenser —just one of many tube 
bank layouts possible with Yuba Condensers— most flexible in the indus- 
try. Whether you require a giant condenser or a small one, in a single 
or multiple pass or axial flow design—no matter what the size, type or 
service conditions, Yuba’s flexible design paces the progress in the 
power industry. 

Yuba’s twin-bank tube layout, for example, permits turbine exhaust 
steam to flow unobstructed, with equal distribution throughout the entire 
tube bank with a free flow to bottom of condenser and into hotwell, where 
it reheats and deaerates condensate. In Yuba’s deaerating candensers, 
the oxygen in the condensate is guaranteed to be less than 0.005 cc per 
liter. This design is patented. 

For that extra performance, Yuba staggers the tube support plates — 
reducing harmonics — eliminating vibration. This is just another reason 
Yuba surface condensers have been installed all over the world in plants 
of many sizes. For full details, contact Yuba today. 

Other Yuba products for steam power plants include 
Feedwater Heaters, Evaporators, Expansion Joints, 
Cranes,Tanks, Structural Steel and scores of other items. 


specialists in power plant equipment 


YUBA HEAT TRANSFER DIVISION 
4th and Main Streets, Honesdale, Pennsylvania 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta * Buffalo * Chicago * Cleveland * Houston * Los Angeles * New York * Philadelphia * Pittsburgh * San Francisco * Seattle 
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For Fast Priming and Smooth Flow of 


INSIST ON VIKING PUMPS 


By insisting upon and using Viking POSITIVE DISPLACEMENT rotary pumps, 
you can eliminate slow priming, vapor locks, spasmodic delivery, high speed 
noises and partial emptying of tanks. Units feature the new helical gear drive 
and are equipped with heavy-duty pumps with delivery ranging from 17 to 164 
gallons per minute. 

Five interchangeable speed reducers permit easy change of pump speeds 
for handling thin or thick liquids. Maximum pressure is 200 PSI on lubricating 
liquids, 100 PSI on non-lubricating liquids. 


For complete information, send for catalog section CW, pages 27-28. 


VIKING PUMP COMPANY 
Cedar Fails, lowe, U.S.A. In Canada, It's “ROTO-KING” Pumps 
See Our Catalog in Sweet's Industrial Construction and Plant Engineers File. 
For more facts circle 276 on Reader Service card, p 115 


if yours is a 


Get any bent-tubes you 
need ... right now .. . by 


ordering from B. T. A. 


You save time, money and 
headaches, because 

B. T. A. carries a complete 
range of sizes for any 
make of boiler, no matter 
=— how obsolete. 


You's ‘re sure fit, faster service, 


BOILER TUBE 


COMPANY OF AMERICA 


McKEES ROCKS, PA. (Pittsburgh District) Federal 1-7750 
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Small 100-kvar capacitor 


34 ¢ Single-phase capacitor rated 
from 2400 through 7690 v has re- 
duced space requirements for pole- 
mounted banks and stacked units. 
With this capacitor, up to 1200 kvar 
can mount on a single pole in 100- 
kvar units, replacing 600-kvar banks 
of 50-kvar units. Smaller size, lower 
weight reduce handling, installation 
costs._-Westinghouse Electric Corp 


Just circle key numbers on the Reader Service 
card, poge 115, to get complete product story 


Self-lubricating packing 


20 ¢ Pressure-sensitive rings com- 
bine asbestos with self-lubricating 
and heat-resistant Anklon for pneu- 
matic and hydraulic service. Piston 
cup is made of same materials. 
According to maker, both products 
perform well under high or low pres- 
sures and speeds. They are recom- 
raended for difficult applications for 
air, gases, chemical solvents and 
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Know it by the 
yellow handle 


Use it because it embodies features 
never before combined in a needle 
throttiing valve... 


It is the first throttling and shut off valve 
that serves the whole range of pressures— 
from low to 10,000 psi—with equal efficiency 
all the way through. 

It is the valve in which body and stem 
guide are one piece—completely fused into 
an integral leak-proof unit by the exclusive 
Marsh “Conoweld”’ process. 

It is the valve in which the stem is precision 
machined and ground. Perfect stem align- 
ment and fine threads provide easy and 
precise throttling. Special ‘“‘ Marpak” packing 
always holds tight; never binds. 

Bodies of the 1900 series identified by the 
yellow handle are machined from high grade 
carbon steel bar stock marked in accordance 
with M.S.S. regulations showing size, ma- 
terial and service. Stems are 416 stainless 
steel. Valves are available in the patterns 
shown below; sizes 4", %", 4%", %" 
and 1’. 

Marsh Needle Valves are also available in 
416 stainless steel throughout (identified by 
green handles). Write for bulletins. 

MARSH INSTRUMENT COMPANY, Dep?. F, Skokie, Ill. 


Division of Colorado Oil and Gos Corporetion 
Marsh instrument & Valve Co. (Canada) Lt, 


Sect. 15, Houston, Texas Hest 


SERIES 1900 
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Don't take chances on couplings 


CHECK PUBLISHED MISALIGNMENT 


RATINGS BEFORE YOU BUY 


Since misalignment is the 
basic problem that shaft cou- 
plings are designed to solve 
you'll find a published con- 
servative misalignment rating 
(along with load capacity rat- 
ing) for every Fast’s Coupling. 
Compare it with the misalign- 
ment rating of any other cou- 


ment ratings: You save money 
on installation because, know- 
ing the ratings, you don’t have 
to line up driving and driven 
elements with pinpoint accu- 
racy. It’s one more important 
reason why Fast’s Couplings 
are the choice of more equip- 
ment manufacturers than any 


other gear-type coupling. 
Koprers Company, INc., 1109 
Scott Street, Baltimore 3, Md, 


One further advantage of 
Fast’s Couplings’ misalign- 


FAST'S COUPLINGS 


Engineered Products Sold with Service 
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COSTS LESS INSTALLED 
yet does work of expensive plug and gate valves 
FISHER-CONTINENT. 


STANDARD 


Here’s a light duty, low cost valve for automatic or 
manual control of non-corrosive and non-toxic fluids 
or semi-solids. It handles inlet pressures of 125 psi, 
drops as high as 50 psi, and temperatures from 0° to 
500°F. It can be mounted in horizontal or vertical piping. 
Cast disc and solid ring design provide added strength. 
Used for 60° throttling or 90° on-off service. Flanges in 
125 Ib. ASA or to meet special standards. Sizes 2" to 54". 
Valve body and disc available in any castable alloy. 


WRITE TODAY FOR BULLETIN 75 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England 


Direct Inquiries to: Continental Equipment Co. Division, Coraopolis, Pennsylvania 
For more facts circle 280 on Reader Service card, p 115 
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newer hydraulic fluids at tempera- 
tures to 500 F and higher.—Anchor 
Packing Co 


Dead-weight gage 
operated by water 


33 « Gage measures pressure using a 
weighted piston operated by water. 
Pressure acts on piston which sup- 
ports weights and balances thrust. 
Gage operates with water; this avoids 
oil contamination and weights rotate 
more freely with water than oil. Gage 
has average production of 1/20 of 
1% by selection, accuracies to 1/30 
of 1%.—Mansfield and Green Inc 


Just circle key numbers on the Reader Service 
cord, page 115, to get complete product story 


Automatic vacuum controller 
reads continuously 


41¢Unit reads continuously 
throughout entire range, automatical- 
ly resets control relay. Control point- 
er may be set at any pressure desired 
within control range on direct-read- 
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BEACON COALS FOR ELECTRIC 


Here are some facts that may interest you — as 
a buyer of coal for power plant use — when you 
are seeking a dependable source of supply. 

Our yearly productive capacity is in excess of 
10,000,000 tons. We can meet tonnage require- 
ments of the largest user, and adhere to the 
strictest time-table on shipments. 

We produce, in our fifteen active mines, a 
variety of coals with a complete range of analyses. 
We can thus satisfy the most exacting specifica- 
tions . . . and furnish the fuel best suited to your 
particular combustion equipment. 


EASTERN GAS AND FUEL ASSOCIATES 


Pittsburgh 
Norfolk 


Boston 


UTILITIES, 
industrial and Commercial Uses 


We maintain a central coal laboratory, supple- 
mented by quality control labs at each of our 
larger mines. This assures conformity to standards. 

Our representatives are trained combustion 
men, who can understand your needs, and work 
intelligently to meet them. Inquiries and follow- 
ups are expedited by our teletype network, which 
connects sales offices with all our major mines. 

Doesn’t it seem reasonable to think that our 
product plus our service can bring you something 
extra in filling your fuel needs? We’d like to dem- 
onstrate that it can. 


Detroit 


Syracuse 


* Cleveland ° New York 


Philadelphia 


For New England: NEW ENGLAND COAL & COKE CO. 
For Export: CASTNER, CURRAN & BULLITT, INC. 
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He’s also When applying insulation around obstructions, try this 
“short-cut”: simply use G-B SNAP*ON, the one-piece pipe insulation 
molded of fine glass fibers. In just a matter of seconds, G-B SNAP*ON 
cutting costs can be “tailor-cut” to fit snugly, neatly around runouts, feeders, valves, 
fittings, etc. And unlike brittle, rigid-type insulation materials that crack 
and break, G-B SNAP*ON is highly resilient . . . less susceptible to 
awe with damage during installation. You'll be amazed, too, at how fast you can 
insulate straight runs, because 3’ and 6’ sections of G-B SNAP*ON snap 
G-B SN AP *ON® over pipe in one quick, simple motion. f 
Add to these advantages the permanence and superior thermal effi- 
“ ciency of G-B SNAP*ON, and you can readily understand why it is 9 
pipe insulation industry’s No. 1 choice for heated or cold lines. It’s available from local 
stocks ... plain or with a variety of facings for hot or cold lines, indoors 
or out ... in sizes from copper tubing to 36” IPS. 


(LISTED IN ADJOINING COLUMN) 242 W. 10th St., Kansas City, Mo. ! 


Thermal and acoustical glass fiber insulations . . . molded glass-fiber insulation 
Couplings and fittings for plain and pete! end pipe vice 
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G-B SNAP*ON 
DISTRIBUTORS 


LISTED IN YELLOW PAGES 
(See ad on facing page) 


AKRON, Ohio, The Asbestos Supply Co. 
ALBANY, Ga., industry Insulation Co. 
ALBANY, N. Y., Hudson Valley Asbestos Corp. 
ALBUQUERQUE, N. M., Mt. States Insulation Co. 
AMARILLO, Tex., McDonald Engineering & insulating Co. 
ATLANTA, Ga., Reynolds Aluminum Supply Co. 
AUSTIN, Tex., Cinbar Engineering Co. 
BALTIMORE, Md., Leroy insulation Co. 
|ANGOR, Me., Eastern Glass Co. 

BATON ROUGE, La, Eagie Asbestos & Packing Co. 
BILLINGS, Mont., big Horn Supply, inc. 
BIRMINGHAM, Ala., Reynolds Aluminum Supply Co. 

Shook & Fletcher Supply Co. 
BOSTON, Mass., Homans-Kohier, inc. 
BRIDGEPORT, Conn., Robert A. ‘Keasbey Co., inc. 
BUFFALO, WH. Y., industrial insulation Sales, inc. 
BURLINGTON, Vt., Pipe insulators, inc. 
CHAMPAIGN, The Lewie-David Co 
CHARLESTON, W. Va., Asbestos & insulating Co. 
CHARLOTTE, N. C., D & B insulation Co. 
CHICAGO, E. Carison Co. 

Culberg Asbestos & Cork Co. 
CHILLICOTHE, Ohio, Southern Ohio insulating Co. 
CHRISTOPHER, Ili., Hoe Supply Co. 
CINCINNATI, Ohie, R. E. Kramig Co 
CLEVELAND, Ohio, Ohio Asbestos & Insulation Co. 
COLUMBIA, $. C., industrial insulation Div. of 
Richiand Oil Co. 
COLUMBUS, Ohio, Santeler Brothers 
Culberg of Ohio 
CORPUS CHRISTI, Tex., Precison insulation Co. 
DALLAS, Tex., Acme insulation & Supply Co. 
DAVENPORT, iowa, Republic Electric Co. 
DAYTONA 8 Fia., B & F insulation Co. 
DECATUR, Ill, The Lewie-David Co. 
DENVER, Cole., Plateau Supply Co. 
Powers industrial insulation, inc, 

WES MOINES, iowa, jowa Asbestos Company, inc. 
DETROIT, Mich., The Walter Rankin Co. 


ERIE, Pa., Laco-McMulien Co 
EVANSVILLE, ind., Geo. Koch Sons, inc. 
FALCONER, Y., Roofing 
FT. SMITH, Ark., Gunn Distributing Co. 
FT. WAYNE, ind., M. H. Hilt, inc. 
FT. WORTH, Tex., Bracken Co. 
GREENSBORO, W. C., Starr Davis Co., inc. 
GULFPORT, Miss. Paine Supply Co. 
HOUSTON, Tex., Precison Insulation Co. 
INDIANAPOLIS, Ind., Lyon Lumber & Supply Co. 
Miss., Paine & Supply Co. 
Fia., Eckies Distributors, inc. 
Alum. Sup. Co. 
tin Cement Co. 
ciry, , Central Supply Co. 
Kelley Asbestos Prod. 
KEWANEE, Mechanical insulation Co., Inc. 
LITTLE Ark., Gunn Distributing Co. 
LOS ANGELES, Cailf., Accurate insulation Co., inc. 
Western Fibrous Giass Products Co. 
LOUISVILLE, Ky., General insulation & Roofing Co. 
MACON, Ga., industry insulation Co. 
MARIETTA, Ohio, Asbestos & insulating Co. 
MEMPHIS, Tena., Gibbons Supply Co. 
MIAMI, Fia., Reynolds Aluminum Supply Co. 
Southern Metal Products Co. 
MILWAUKEE, Wisc., F. R. Denge! Co 
MINNEAPOLIS, Minn., Asbestos Products, Inc. 
MOORHEAD, Minn., Fargo-Moorhead Insulation Co. 
NASHVILLE, Tena., Reynolds Aluminum Supply Co. 
NEWARK, Eastern Steam Specialty Co 
Robert A. Keasbey Co., Inc. 
WEW GRLEANS, La., Eagie Asbestos & Packing Co. 
NEW YORK, Y., Eastern Steam Specialty Co. 
Robert A. Keasbey Co., inc, 
OKLA. CITY, Okla., Ball Distributing & Engineering Co. 
Nebr, Cardinal Supply & Mfg. Co. 
ORANGE, Cena., Insulation Supply Co. 
PADUCAH, Ky., Triangle insulation Co. 
PHILADELPHIA, Pa., nF. Scanian, inc. 
PHOENIX, Ariz., Williams insulation Co. 
PITTSBURGH, Pa., Dravo Corp., Keystone Div, 
PORTLAND, Me., Eastern Glass Co 
PORTLAND, Ore., Western Fibrous Glass Prod. Co. 
RALEIGH, HM. C., Reynolds Aluminum Supply Co. 
RAPID CITY, S. B., Robbins & Stearns Wholesale 
RICHMOND, Va., Reynolds Aluminum Supply Co. 
ROANOKE, Va., 6. E. Thurston Co. 
ROCKFORD, ili., Mott Brothers Co. 
SALT LAKE CITY, Utah, Bullough Asbestos Sup. Co. 
SAN ANTONIO, Tex., San Antonio Machine & Supply Co. 
SAN DIEGO, Calif., Western Fibrous Glass Products Co. 
SAN FRANCISCO, Calif., Western Fibrous Glass Prod. Co. 
SAVANNAH, Ga., Reynolds Aluminum Supply Co. 
SEATTLE, Wash., Western Fibrous Glass Products Co. 
SHREVEPORT, La., Frith Sales Co. 
SOMERVILLE, Mass., insulation Products, inc. 
ST. Louis, Me., Refrigeration Supplies, inc. 
The Stovey Company, inc. 
ST. PAUL, Minn., Abestos Products, Inc. 
Eagle Roofing & Art Metal Works, 
TULSA, Okla., Bal! & Engr. Co. 
TUPELO, Miss., Paine Supply Co 
WASHINGTON, D. C., Waiter E. Cam 


WEST PALM BEACH, Fia., Southern 
WICHITA, Kans., General Metais, inc. 


Ht Co., inc, 
tal Prod, 
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ing scale. Control sensitivity is with- 
in 1% of the setting. Available in 
four ranges from 0.2-micron Hg 
through 200-mm Hg absolute.—Hast- 
ings-Raydist, Incorporated 


Centrifugal pumps range 
from 1000 to 3000 gpm 


43 ¢ Heavy-duty vertical centrifugal 
sump and process pumps come in 6- 
and 8-in. sizes for either dry- or wet- 
pit service. They have iron, bronze- 
fitted or stainless-steel construction. 

According to maker, all possible 
points of vapor or fume leakage are 
sealed for vaporproof handling of 
toxic or hazardous liquids. Unit will 
stand liquids with temperatures to 
200 F. Upper stuffing box with water 
jacket quench-gland cooling allow 
handling of liquids with temperatures 
to 350 F.—Goulds Pumps, Inc 


Just circle key numbers on the Reader Service 
cord, pege 115, to get complete product story 


Four-barrier-sealed silicon 
rectifiers are for heavy duty 


24 « Silicon power rectifiers for 
battery charging and industrial power 
applications are made both reliable 
and inexpensive with new junction- 
sealing process, maker claims. Each 
rectifier junction is environment-pro- 


PILOT- 

OPERATED 
PRESSURE 
REDUCING 


VALVES 


For Steam, 
Oil, Gas, 
Air, Water 


10-75, 25-175, 
100-250 


Ya-15*, 10-75, 25-175, 
100-250 


¥e-15*, 10-75, 25-175 
¥e-15*, 10-75, 25-175, 
100-250 


10-75, 25-175, 100-250, 
200-320 


10-75, 25-175, 
100-250, 200-450 
10-75, 25-175, 
100-250, 200-450 


= * Optional, With Low Pressure Top 
Vaives for 1500 psi working pressure available. 


CHECK THESE FEATURES FOR YOURSELF 


0D Stetlited main and pilot valve discs 
and seats 

DC Easily disassembied and serviced 
without removal from line 

© Main and pilot vaives protected by 
built-in strainers 

( No stuffing boxes or bellows 

0 Main vaive guide seat integrally cast 
with seat or aligned 
bushing 

0 — with screwed or flanged 
ends 


a) Single seat, tight closure for dead- 
end service 

(D Reduced pressure holds constant 

© Full vaive lift provides maximum 
capacity 

DC Self-contained. Needs no external 
Es line or piping except for very 

reductions 


0 Handwheel for easy adjustment 


Newark 5, N. J. 
Mitchell 2-2464 
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Blaw-Knox Electroforged Grating 


solves so many problems for so 


many industries. catalog free on request. Write 


Blaw-Knox Equipment Division, Pittsburgh 38, Pennsylvania. 


BLAVW/-KNOX 


GRATING 
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tected by a 4-barrier sealant and Class 
H varnish process—completely seal- 
ing the assembly in a strong case 
resistant to moisture and contamin- 
ants. 

Assembly is allowed to expand and 
contract under temperature condi- 
tions. Twin-stud mounted and tri- 
angular-base series provide output 
ratings from 70- to 250-amp de. Oper- 
ating temperature range is from —20 
to +130 C.—International Rectifier 


Lubricant container stores, 
protects applicator brush 


45 ¢ Plastic lube jar with applicator 
brush should solve dirt-contamina- 
tion problems when lubricating me- 
chanical parts. A protected well in 
center of jar stores brush, keeping it 
free from contaminants when cap is 
on. Oil-resistant jar holds extreme- 
pressure lubricant in ring section sur- 
rounding well. Concentric fiber keeps 
grease from entering brush well—you 
can carry jar in any position without 
fear of leakage or brush contamina- 
tion.—Alpha-Molykote Corporation 


Just circle key numbers on the Reader Service 
card, page 115, to get complete product story 


Square braided packing 


21 ¢ Packing is constructed with 
special form of Anklon, assures low 
friction and long service without ad- 
justment, says maker. Square braided 
packing is recommended for caustic 
services.-Anchor Packing Co 
continued 
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Wir TH PFIZER | 


ITRIC ACID | 


HEAT EXCHANGERS—ATOMIC REACTORS—CHEMICAL PROCESSING EQUIPMENT 


ey Safe, efficient cleaning of stainless steel boilers, heat exchangers, atomic reactors, chemical processing 
equipment! It's assured, when chloride-free Pfizer Citric Acid is used by your chemical cleaning service company. 


Easier and more efficient after-rinsing is another definite plus! Check for yourself these unique advantages of 
using Pfizer Citric Acid: 


Citric acid is highly efficient in re- 
, moving imbedded metal and oxide 
* films from stainless steel. 


Citric acid can be effectively in- For further information, mail this coupon to Pfizer today. 
hibited without losing its cleaning 
or sequestering ability. 


Citric acid is sold as a dry, 100% 
aid— meaning savings in storage 


| want to learn more about the use of Pfizer Citric Acid for 


cleaning stainless steel equipment. Please send me Tech- 


Citric acid’s excellent sequestering nical Bulletin 102 


ability prevents reprecipitation of 


3. 


* dissolved scale. 


Citric acid cleaning completely 
eliminates the possibility of 
chloride stress corrosion. 


* and handling. 


Citric acid is water soluble, easy 
to handle, and non-toxic. 


Science for the World's Well-Being 
Manufacturing Chemists for Over a Century 


Zone___State 


Chas. Pfizer’ Co. , inc. Chemical Sales Div., 630 Flushing Ave., Bklyn, 6, N.Y. Branch Offices: Clifton, N.J.;Chicago, lil.; San Francisco, Cal.;Vernon, Cal. ; Atlanta, Ga.; 
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BOILER FEED PUMP SEALS 
are BRINGING NEW ECONOMY > 
TO INDUSTRY and UTILITIES | 


It will be worth your while to get full 
information about “John Crane” 

Seals for your high temperature, — 
high pressure boiler feed pumps. At 
numerous installations they are setting records in 
the saving of maintenance, feed water and kilowatt costs. 


Get detailed data by requesting our 
Bulletin S-230. At the same 

time we will give facts and figures 
on installations now in operation. 


On letterhead request, 

we will furnish a complete 
layout to meet your pump 
requirements. Give us 
make, model and serial 

: number of your pump, 

plus temperatures, suction 


Important Economies for Other Hot Water Service, Too! 


If you are operating a power plant, boiler room, industrial or 
commercial hot water pump system, Bulletin S-230 can help 
you. Contents include full details on hot water shaft seals 
that offer the same cost savings as boiler pump feed seals. 


Crane Packing Company, 6430 Oakton Street, Morton Grove, IIL. 
(Chicago Suburb). in Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


MECHARICAL PACKINGS SHAFT SEALS TEFLO® PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
For more facts circle 286 on Reader Service card, p 115 
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Combination motor starter 


36 « Motor starters, circuit breakers 
and combinations of both are ex- 
plosionproof, dust-tight and weather 
resistant for indoor and outdoor use. 
Features include aluminum threaded 
enclosures with stainless-steel exter- 
iors for weather protection and cor- 
rosion resistance. Top and bottom 
domes of unit’s body have a safety 
interlock to prevent closure opening 
when operating handle is in “on” 
position—The Pyle National Co 


Just circle key numbers on the Reader Service 
card, poge 115, to get complete product story 


Power and control 
cable connectors 


31 Explosionproof 


receptacles, 
connectors and distribution blocks 
for one, two, four or six plugs fea- 
ture air and watertight connections. 
continued 
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Ort echanical drive 
TURBINES 


All-weather protection, standard for Elliott type YR turbines, 
assures dependable operation under all conditions of heat, cold, 
S | [ IRDY! moisture, dust and contaminated atmosphere. 
The direct-acting speed-governing system is simple and posi- 
EATHERPROOF ! tive, available in several modifications to match speed and pres- 
. sure requirements. The rugged rotor assembly is dynamically 
balanced. Bearings and shaft seals are readily accessible for main- 


DEPEND ABLE ! tenance. Hand valve reduces steam consumption at partial loads. 


Many other features contribute to the dependable and econom- 
ical performance of Elliott type YR turbines. Write for complete 
details to Turbine Division, Elliott Company, Jeannette, Penna. 


ELLIOTT Company bin 


Jeannette, Pennsylvania 
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“Off The Shelf” Deliveries for 
4% FORGED FITTINGS 


Inventories like these are an every- 
day service of W-S stocking dis- 
tributors. As near at hand as your 
telephone. 


While we're on the subject of inven- 
tories, we’d like to mention our 
packaging. Practically all types and 
sizes of fittings in any “mix” can 


FORGE AND 


be packed in a convenient W-S Case 
or Half-case . . . each type and size 
in its own carton. 


Specify W-S on your next order. For 
specifications and Distributor loca- 
tions, write Forge & Fittings Divi- 
sion, H. K. Porter Company, Inc., 
Box 95, Roselle, New Jersey. 


FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and 
Pipe fittings, roll formings and stampings, wire rope and strand. 
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Connections are not energized until 
plug is twisted and locked in re- 
ceptacle. Single-conductor units also 
come plastic-insulated. They can be 
used for fast, direct mounting on elec- 
trical distribution panels, test-station 
boards, junction boxes and for join- 
ing and extending portable wires and 
cables. — Cam-Lok Div of Empire 
Products, Inc 


C-flange gearmotor 


35 ¢ Gearmotors feature versatility 
and adaptability, says maker. Capac- 
ities range from 1/12 to 2 hp, re- 
ductions from 5:1 to 60:1. Motor and 
reducer are separate, flange-connect- 
ed, so you can buy either complete 
assembly or reducer alone. For 
changing drive conditions, change 
either motor or reducer—no need to 


change both.—Morse Chain Co 


Just circle key numbers on the Reader Service 
cord, page 115, to get complete product story 


Pillow-block bearings 
feature narrow width 


23 © Bearings use housings of duc- 
tile material, are designed for light 
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Get 31% more filming actig 
with Dearborn’s Super Fil 


In either flake or emulsion form, Super Filmeen—a development 
of Dearborn’s research laboratories—has been proved 31% more 
active than ordinary octadeclyamine acetate ... is not subject to 
dehydration at super-heated steam temperatures... will not 
hydrolyze to acetic acid ... remains alkaline in feed solutions. 


Prevents corrosion due to carbon dioxide or oxygen .. . effective 
when fed to boilers, feed or steam lines... removes deposits 
and corrosion products from heating surfaces and return lines 
.».compatible with most treatment chemicals. 


Update your condensate system protection with Super Filmeen. 
Call your Dearborn engineer or write for detailed 
Technical Bulletin today! 


DEARBORN CHEMICAL COMPANY 


General Offices: Merchandise Mart, Chicago 54 + Dallas - Des Plaines, Ill. - Ft. Wayne « Honolulu 
Linden, N. J. + Los Angeles « Nashville » Omaha - Pittsburgh - Toronto + Havana + Buenos Aires 


of corrosion control. 


the setence 


Super Filmeen forms a non-wettable, 
monomolecular, corrosion inhibiting 
film. Note how woter remains in 
droplets which roll off a Super 
Filmeen treated pipe surface. 


dearborn 
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Which of these two ingenious 
SEALS will solve your problem? 


CHESTERTON 
SPRINGLESS 


USING UNIFORM 
MAGNETIC FORCE 
TO CLOSE 

SEALING FACES 


The CHESTERTON COUNTERPOISE and CHESTERTON SPRINGLESS SEALS 
are the two newest, most ingenious and most advanced design seals 
available to — 


When the CounTerPoise Seat is 
in operation (fig. A) springs are 
disengaged and the sealing faces 


are held in contact by uniform fluid 


pressure only! During shut-down 


(fig. B) springs are in operation, 
taking over the closing function 


normally maintained by fluid pres- 


sure when the pump is in operation. 


Both new seals operate on the sound principal that sealing faces should not 
be mated by the unreliable and uneven pressures of springs. Conventional 
springs become fatigued, clogged by sediment or corroded thus causing uneven 
face wear. A warped face rapidly loses its sealing action. In the CHESTERTON 
CounTERPoIseE SEAL the fluid pressure maintains a uniform, balanced face 
pressure eliminating unevenly worn faces. The springs only operate during 
shut-down or sudden vacuum conditions. They are isolated from corrosive 
fluids or abrasives. Become acquainted with the newest and most advanced 
seals in industry by sending for our brochures and then decide which of these 
two ingenious seals will solve your problem. 


Ww. CHESTERTON CO. 


7 Ashland St., Everett 49, Mass. 


1s) 
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Equipment news 
Begins on page 136 


and medium service. Eccentric lock- 
ing collar secures inner bearing ring 
to shaft; set screw assures positive 
locking, says maker. 

Lip type seal improves retention of 
lubricant, keeps dirt out. Seals are 
constructed of rubber-impregnated 
fabric between metal shields. They 
maintain positive contact with inner 
bearing ring at all times regardless of 
shaft misalignment. Bearings come 
in shaft sizes from % to | 3/16 in. 
Hoover Ball and Bearing Co 


Electronic dust buster 


19 ¢ Dirt and dust passing through 
this set of h-v statically charged 
screens shatter into particles so smal! 
they remain suspended in moving air. 
Return-air duct of air-conditioning or 
heating system holds screen bank. 

As screens explode dust and dirt 
to a size below 0.1 micron, air mov- 
ing through the energy field becomes 
negatively ionized. Generator pro- 
vides screens with static charge suf- 
ficient for a maximum of 10,000-cfm 
air flow.—CRS Industries, Inc 


Just circle key numbers on the Reader Service 
cord, page 115, to get complete product story 


Condenser-tube cleaner 


28 e Lightweight tube cleaner is 
designed for use in small, lightly 
scaled tubes up to l-in. diameter. 
Weighing only 414 Ib, it lets one man 
clean even the smallest condenser 
tubes, maker says. 

Air motor operates at 90 psi at 
2200 rpm. Balanced design, pistol- 
grip handle should insure fast, easy 
operation.__The Airetool Mfg Co 

continued 


POWER + SEPTEMBER 1960 


dit 
4 
: 
BALANCED FLUID 3 
2 
i 
FiG. A OPERATING 
NS 
: 
= 


look what’s happened 
to hot water boilers! 


Venturi-Action Mixing Tube 
plays 4 triple role: 


I It starts by mixing entrained water from 
the boiler with water entering the boiler. 


he tube, the temp 
eling through t in 
further modified by the 
water. 
tube directs 
action at the end of the 
and outward against he 


Por details of Superior's Hot 
Water Boilers in sizes to 350 
BHP write for catalog CCW-11. 

For sizes from 400 to 600 BHP 
write for catalog CFW-11. 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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No, we're not making them 
with windows . .. we did that 
in the illustration to show 
you our NEW Venturi-action 
Mixing Tube which is the 
talk of the industry. 


Simple as it is, the importance of this NEW 
Venturi-action Mixing Tube can hardly be over-em- 
phasized; for hot water boilers in many types of 
installations are subjected to rapid and extreme 
changes of water temperature. When the distribu- 
tion of cool water is not completely equalized, the 
resulting expansion and contraction of the boiler 


causes stresses and strains which have become 
known as Thermal Shock. 


No hot water boiler can be made to withstand 
severe and repeated Thermal Shock . . . but this 
new Superior Boiler is designed to reduce it to a 

Available in sizes to 600 BHP, Superior’s Hot 
Water Boiler is the answer to trouble-free hot water 
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Ree your first requirement of a gage for determining 
liquid levels in tanks, pressure vessels, boilers, evaporators 
and other fluid containers is Accuracy. The design, materials 
and craftsmanship incorporated in the construction of Pen- 
berthy liquid level gage sets guarantee you clearer visibility, 
unmatched accuracy . . . at temperatures from sub-zero to 
750°F. And Penberthy stands behind that statement with a 
74-year reputation for unquestioned leadership in gage devel- 
opment and manufacturing. 


You may be sure, too, that Penberthy gages are built to sim- 
plify service, reduce maintenance, minimize blowout hazard 
and, above all, to last longer. Want more information? Mail 
coupon today. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 


SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


GENTLEMEN: Want complete details on your liquid 
level gages. Please send Catalog #36 immediately. 
NAME TITLE 
COMPANY 

ADDRESS 
CITY ZONE STATE 
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Triple-purpose 


power transmission 


30 ¢ Unit combines automatic 
clutch, adjustable torque selector and 
variable-starting time delay to serve 
three purposes in electric or gasoline- 
engine drives. Available in 3- to 
2000-hp-capacity sizes, drive unit 
will eliminate need for oversized and 
special type motors and expensive 
starters, at the same time protecting 
power unit and driven mechanism. 

Centrifugally operated clutch may 
be adjusted both for maximum torque 
transmitted and time delay in pick- 
ing up driven load. Starting load is 
completely eliminated even in ap- 
plications normally having exception- 
al starting loads, maker says._-Olme 
Precision, Inc 


Just circle key numbers on the Reeder Service 
cord, poge 115, to get complete product story 


Spray coating protects 
metals, wood and concrete 


25 e Coating provides a corrosion- 
resistant surface for metals, wood and 
concrete, maker claims, Coating did 
not deteriorate under accelerated 
weathering tests. Lab tests show that 
vapor transmission is less than .01] 
perms, shear strength 800 psi and 
dielectric strength 500 v per mil. 

The coating is a homogeneous mix- 
ture of Fiberglas Flake, resin, fillers, 
accelerator and pigment (if desired). 
Applications include oil storage 
tanks, industrial ducting of chemical 
materials and as a water sealant for 
concrete and walls.—Owens- 
Corning Fiberglas Corp 
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Guniting of stacks and breechings at Ohio Edison Company, Shadyside, Ohio. Contractor: Gunite Concrete & Construction Co., Kansas City, 


Another stack and breeching is being protected with corrosion- 
Protect steel resistant concrete linings made with LUMNITE calcium-aluminate 
cement and suitable aggregates. This lining will resist the corrosive 
i action of flu-gas condensate that forms on stack interiors. 
stacks with Insulation is added, too. Monolithic concrete linings keep stack gases 
hot, help maintain better draft for greater operating efficiency. 
P ss In addition, there is less tendency for gases to reach dew-point. And 
corrosion-resistant the steel shell stays cool, prolonging the life of exterior paints. 
Gunited or plastered, installation is fast, easy, economical. The 
concrete reaches service strength within 24 hours. For greater 
concrete convenience, manufacturers of refractories offer castables bonded 
with LUMNITE cement — packaged mixtures ready to use with just the 


addition of water. For more information, write Universal Atias Cement, 
100 Park Avenue, New York 17, N. Y. 


t-203 “uss.” “Atlas” and “Lumnite” are registered tracemarks 


Universal Atlas Cement 
Division of 
United States Steel 
Offices: Albany . Birmingham . Boston . Chicago . Dayton . Kansas City . Milwaukee . Minneapolis . New York . Philadelphia . Pittsburgh . St. Louls . WaeQ 
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Some Straight Talk 
On Steam Trap Capacity 


»..or pulling away the curtain of confusion 
that surrounds steam trap capacity ratings. 


Unfortunately, for the steam trap 
buyer, the subject of steam trap capac- 
ity has become cloudy and confused 
by a landslide of claims, counter- 
claims and inconsistent “standards” 
for measurement. So let’s take a cold 
hard look at this subject so vital to 
the efficient operation of your plant. 


What Determines 
Steam Trap Capacity? 

There are three factors that deter- 
mine the capacity of a steam trap: 

1. The area of the orifice. 

2. The density of the condensate. 

3. The pressure differential across 

the trap. 

Let’s take a closer look at each of 
these: 
Area of orifice is usually specified by 
the trap manufacturer or can be cal- 
culated from the diameter. Nothing 
complicated here. 
Density of condensate depends on 
temperature. A cubic foot of cold 
water weighs 62.4 lbs. At 250° F. or 
15 psi, it weighs less than 59 Ibs. 
This is important. Don’t overlook it. 
Pressure differential across the trap 


is most significant. And it is compli- 
cated by the many factors that affect 
it, such as: 


1. Pressure drop between unit 
drained and the trap when the trap 
valve is open. 

2. Distance the trap valve is 
moved from the valve seat. 

3. Back pressure on the trap with 
orifice closed; ie., return header 
pressure. 

4. Increase in back pressure pro- 
duced by condensate and flash steam 
flowing in the discharge line. This 
in turn is affected by the diameter 
and length of the discharge line, plus 
friction caused by valves and fittings. 


Orifice Capacity 
Vs. Steam Trap Capacity 
Figure 1 shows a 44” diameter sharp- 
edged orifice at the end of a pipe 
filled with cold water at 15 lbs. pres- 
sure. The capacity of this orifice, 
using a .61 coefficient of flow would 
be 8,800 Ibs. per hr. Now, would this 
1%” orifice if used in a %4” steam trap 
installed as shown in Figure 2 pro- 
vide the trap with a continuous dis- 
charge capacity of 8,800 Ibs. of hot 
condensate per hour? The answer is 


yg 


} 15 psig / 


= 


Fig. 2-—Determinotion of the 
hot condensate capacity of 
steam trap. 


a Fig. 1-—Determination of the cold water 
capacity of o sharp-edged orifice. 


GAGE 


“no”. And here are some of the rea- 
sons why: 

Density of condensate. As pointed 
out above, cold water wei 62.4 
Ibs. per cu. ft. At 15 Ibs. pressure 
and 250° F. water weighs less than 
59 Ibs. per cu. ft. This difference in 
density alone reduces the Ibs. per 
hour capacity of the orifice by over 

%. 

Pressure differential across the trap. 
With the trap valve closed we have a 
static pressure differential of 15 psi. 
The trap valve must be able to open 
against this pressure. However, this 
is not the pressure differential that 
will determine the capacity of the 
trap valve. 

The %4” discharge line will be full 
of a mixture of flash steam and con- 
densate. To keep this mixture flow- 
ing from the trap outlet to the return 
line requires a pressure differential. 
In actual capacity tests run as shown 
in Figure 2 Gage B at the trap outlet 
registered 11 Ibs. back pressure. 
Thus the true pressure differential 
across the trap was about 4 Ibs. Un- 
der these conditions the measured 
capacity of the trap was 4,340 Ibs /hr. 
or just about half of the capacity of 
the 1%” orifice for cold water, 


How Armstrong 
Determines Capacity Ratings 
Armstrong trap capacity ratings are 
based on hundr of tests under 
actual operating conditions. In these 
tests, the condensate used was at the 
steam temperature corresponding to 
the test pressure. Thus, the capac- 
ities determined take into account 
the pressure drop that occurs when 
the trap orifice opens and the chok- 
ing effect and back pressure of the 
flash steam. Actual installation hook- 


See our Catalog in Sweet's Plant Engineering File 
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ups were used so that pipe friction 
in both inlet and discharge lines as 
well was reflected in the results. 
Let's go back to the example cited 
above and in Figure 2. The trap 
referred to is an Armstrong No. 213. 
While it did test out at 4,340 Ibs. per 
hour for a static pressure differential 
of 15 psi, it is rated in the catalog at 
only 3900 Ibs. per hour for this - 
sure—just to on the safe ale. 
For the trap buyer, this means that 
rong Steam Trap capacities 
are based on handling condensate at 
steam temperature for the stated 
static steam pressure differential 
under actual working conditions. 
Capacity ratings which don't take 
into account all of the variables will 
be misleading and may lead to the 
selection of undersized traps. So 
whenever you specify or buy traps 
be sure that the capacity ratings you 
work from are realistic. One way to 
be sure is to select Armstrong Traps 
with guaranteed capacity ratings. 


Additional information on trap ca- 
pacity ratings, plus data on how to 
correctly size, install and maintain 
steam traps for any pressure, any 
temperature and any load, are pre- 
sented in the 48-page Armstron 
Steam Trap Book. Ask your | 
Armstrong Representative for a copy 
or write: 


Armstrong Machine Works 
8129 Maple Street 
Three Rivers, Michigan 
@® armstronc 

STEAM TRAPS 
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TESTED RECIPES FOR PROFIT... 


Combine advanced design ability and modern manufacturing facilities ... 
fold in se’ect materials and quality components. Mix in years of research and 
experience. Spice as required with superior application and engineering 
assistance. Baste with outstanding quality control until mixture attains perfec- 


tion. Garnish with nationwide repair facitities. 


on That's the Westinghouse contro! recipe. But just as a chef's deft touch is 

the final element needed to turn fine ingredients into an epicurean triumph, 
; sO a generous portion of Westinghouse experience and know-how blends 
: ~ Superior contro! ingredients. Result: more control value for your money — 
c reserve capacity to handle overloads . . . long, trouble-free service . . . and 
3 apparatus performance matched perfectly to your needs. Hidden qualities 
that distinguish Westinghouse controls ... and your best insurance against 
costly down time. 


Westinghouse makes a wide range of outstanding industrial motor controls, 
Ask your local Westinghouse representative to explain all their hidden values 
. . benefits by the baker's dozen . . . for more profitable plant operations. 
He'll be glad to assist you in applying Westinghouse controls. 


Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pennsylvania, 


you can BE SURE...1F ws Westi nghouse 
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Reduced Voltage Starters 


Widest possible selection of primary resistor, 
auto-transformer, part-winding and star- 
delta types for squirrel-cage, wound-rotor 
and synchronous motors in all hp ratings 
— up to 600 volts. 


Manual and magnetic starters to provide the 
proper starting characteristics for any 
application, 

Available with integral circuit breaker or 
disconnect switch — fused or non-fused. 

Enclosures available for every need. . . 
general purpose... dust-tight industrial... 
watertight . . . explosive atmospheres. 

Available for immediate delivery. 


Control Centers 
Compact grouping of all motor controls 


cuts installation time; 

frees production areas; 

permits easy one-man 

control supervision; 

speeds maintenance and service. 


Interchangeable modular construction. 


HIGH POWER LABORATORY 


Ampgard* High-Voltage Starters 


Maximum protection for motors, systems 

and personnel. 

Faults interrupted in less than 42 cycle... 
isolates fault to prevent shutdown of 
other equipment. 

Completely front accessible. 

Externally operated line isolating switch. 

Exclusive mechanical and electrical interlock .. . 
prevents switch operation under load; 
automatically stops motor when cabinet is open. 

Full line available... 
for squirrel-cage, wound-rotor and synchronous 
motors up to 3000 hp — up to 5000 volts. 

* Trade-Mark 


Static Slipsyn® 
Synchronous Motor Control 


Static transistor circuit guarantees . . . 
maximum reliability and accuracy; 
no moving parts to wear, corrode or fail; 
unaffected by contaminated atmosphere. 
Motor field excitation applied at precise speed 
and pole position. 
Adjustable pull-out protection, permits imme- 
diate detection or delays action to eliminate 
faise tripping caused by transients. 


Available as complete starter or field 
conversion unit for any make control! 


D-C Packaged Power Supplies 


Ideal for cranes, elevators, magnetic chucks, etc. 
“Packaged” units, including control, are ideal for 
“on-the-spot” conversion of a-c to d-c, eliminating 
long line voltage drops. 


Lower first cost, lower installation cost than 
motor-generator set. 


Require approximately 67% less floor space, weigh 
less than half of equivalent motor-generator set. 
Completely static units — essentially 
maintenance-free. 

Hermetically sealed silicon cells prevent 
contamination of the rectifier; no apparent aging 
assures years of trouble-free service. 
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Fuller Compressors With 


Overhead Intercoolers 


Offer A New Dimension In Compactness 


Fuller Rotary Two-Stage Compressors equip- 
ped with Overhead Intercoolers fill the bill where 
space may be a problem. These compressors 
produce from 30 to 3300 cfm, pressures to 125 Ib. 
gage and can be readily installed. 

These compact Rotary Compressors are vi- 
bration-free, thereby eliminating the need for 
involved and expensive foundations or structural 
modifications. 
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FULLER COMPANY 
126 Bridge St., Catasauqua, Pa. 


$ubsiaiory of General Americon Transportation Corporation 
Offices in Principal Cities Throughout the World 


The Fuller rotary principle permits complete 
freedom of reciprocating parts—valves, crank- 
shafts, pistons—cutting the need for frequent 
servicing and parts replacement. Minor main. 
tenance is all the care indicated for years of 
serviceability. 

For full details on the maintenance-free 
economy and high performance of Fuller rotaries, 
write today for comprehensive, illustrated 


Bulletin C-5A. 


Faller 


... pioneers in harnessing AIR 
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Central Boiler Room ............. a8 obsolete as the line 


W. P. FULLER & CO. SAVES BIG MONEY WITH 


CLAYTON’S MODERN Decentralized Steam 


Here’s how: 8 compact Clayton Steam Generators were 
installed, each close to a point of use. Total cost—less 
than the cost of replacing just the old steam mains. And 
by eliminating these inefficient lines, 4% of the total HP 
requirement was saved. Entire central boiler room 
space was freed for plant expansion. The old 75-foot 
stack was retired. Fuel savings were 50%. Personnel 
costs were reduced. 
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These savings were proven at W. P. Fuller & Co., South 
San Francisco. All depend on the extreme compact- 
ness, fast steaming and operational economy of the 
Clayton. In your own plant, large or small, decentral- 
ized steam savings 
like this are entirely 

practical. Write for 


full information. MANUFACTURING 


COMPANY 
465 No. Temple City Blvd., El Monte, California 
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THERMO REFRESHER NO. 42 


By B G A SKROTZKI, Associate Editor 


Here we continue learning how to 
use the Steam Tables by solving 
specific problems. So get out your 
tables and slide rule; we're going 
to find out... 


How to figure 
steam processes 


i It might pay you to review last month’s processes to re- 

fresh your memory on methods. Now let’s study four 
more processes: (1) irreversible adiabatic expansion (2) 
irreversible adiabatic compression (3) throttling and 
(4) reversible heating. 

Irreversible-adiabatic expansion. For this process 
we find the answers to equations (1) to (4) in the Steam 
Tables, figuring (3) as shown in last month’s constant- 
entropy process. For this present process the expansion 
takes the steam into the wet region so we know that the 
final pressure fixes the final temperature (saturation). 

Before we can find state 2 we must first find the end 
state for a constant-entropy process between the same end 
pressures. We do this by the method shown in last month's 
S = C process to find (5), giving us the enthalpy H,,. 
the s means at constant entropy. 

With this in hand we can use (6) to find the actual end 
state H, as in (7) and (8). Next we look up the data in 
(9) from the Steam Tables and by the moisture formulas 
we find the actual properties as in (10) to (14). In (15) 
we find the change in internal energy AE for 10 lb of 
steam; this would be the mechanical work W developed in 
a nonflow expansion. (16) to (18) give the change in 
other properties for 10 lb of steam. (20) gives the me- 
chanical work developed for the steady-flow process. 

Irreversible adiabatic compression. This process 
may be used where a small amount of high-pressure steam 
is needed when the available boiler produces only low- 
pressure steam. An air compressor can be adapted for this 
work. Our example has a pressure range larger than usual. 

Our process starts with wet steam, so (1) to (3) find 
the initial properties. Again we must first figure a con- 
stant-entropy process. Searching the superheat tables at 
1700 psia we find that at T., = 650 F, s = 1.3686, so we 
can read off the other properties easily as in (4). Usually 
we don’t have things this easy and must interpolate. We 
find the internal energy E2, as in (5). (6) figures ideal 
work needed for compression between pressure levels. 


162 


With this data developed we use (7) to (9) to find the 
actual final internal energy. (10) and (11) figure the 
work and heat transfer for the actual process. Now we 
find it a little more complicated to figure the other final 
properties. We must interpolate between 720 and 740 F 
using internal energies as proportioning factors, Since 
the superheat table doesn’t list the internal energy we must 
first figure it for each given temperature in (12) and 
(13). (14) gives us the final actual temperature, 73.7 F 
higher than the ideal compression. (15) gives the final 
actual entropy, and (16) the total increase in entropy for 
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Irreversible-adiabatic expansion 


Given: S:eady-flow expansion of 10 lb of steam from 
initial pressure and temperature of 2000 psia and 800 
F to final pressure of 2 psia at expansion efficiency of 
75%. In steady flow, assume Ey, = Eye. 
Find: AE, AH, AS, AV, Q, 
Answer: State = 2000 psia, 7, = 800 F 
1 = 1335.5 Btu per lb (1) 
V, = 0.3074 cu ft per lb (2) 
E, = 1221.6 Btu per |b (3) 
S, = 1.4576 Btu per Ib, F (4) 
State = 2 psia, = 126.08 F 
H», = 845.3 Btu per lb 
Actual work 
work 
1335.5 — Hy 
075 = 73355-8153 
Hy = 1335.5 - 0.75 x 490.2 = 967.9 Btu per lb (8) 
At 2psia: hy = 93.99, hey = 1022.2, hy = 1116.2 
$¢ = 0.1749, se = 1.7451, 5, = 1.9200 
ur = 93.98, ure = 957.9, uy = 1051.9 


Expansion effy = Woh 


Irreversible-adiabatic compression 


Given: Nonflow adiabatic compression of 2 |b of 
saturated steam at 120 psia with 80% moisture to final 
pressure of 1700 psia at 75° compression efficiency. 
Find: T,, AE, AS, W;,Q 
Answer: State ]1—P, = 120 psia, y,; = 0.8, 7, = 
341.2F, Ey = up + yyy = 312.05 + 0.8 x 795.6 
= 948.5 Btu per lb (1) 
S; = + ¥1 = 0.4916 + 0.8 1.0962 
= 1.3686 Btu per |b, F (2) 
S., = S, = 1.3686 Btu per lb, F (3) 
At 1700 psia and S,, = 1.3686: 
T,, = 650 F, Hy, = 1214.4 Btu per lb, 
Vo, = 0.2755 cu ft per lb (4) 
Ex, = Ho, (P2V 24) /J = 1214.4 (14 x 1700 
0.2755) /788 = 1127.8 Btu per tb (5) 
Ideal Es, - = 1127.8 948.5 
= 179.3 Btu per lb 
Ideal ¥ E., E, 


Compression effy = ——— 


Actual 


2 Ib of steam being compressed to 1700-psia_ pressure. 

Throttling process. Here we study the effects of 
throttling (a) superheated steam (b) slightly wet steam 
(c) very-wet steam and (d) saturated water, between the 
same pressure levels. The definition of this process is H, 
= Hy, It’s completely irreversible with zero work and 
heat transfer. In (1) we find H, from the superheat tables. 
(3) and (4) bracket the final enthalpy at 14.7 psia. (5) 
interpolates this basic data to find the final temperature 
of the still-superheated steam. 

With slightly wet steam we find H, from the moisture 
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ve = 0.016, veg = 173.71, vg = 173.73 (9) 
H, = h, (10) 
Es = ug = 1051.9- 0.1451 x 957.9 
= 912.9 Btu per lb 
Vo = = 173.73 - 0.1451 X 173.71 
= 148.5 cu ft per lb 
So = = 1.9200 - 0.1451 x 1.7451 
= 1.6668 Btu per lb, F 
AE = (E, — Es)m = (1221.6 912.9)10 
= 3087 Btu 
AH = (H, —-H2)m = (1335.5 — 967.9) 10 
= 3676 Btu 
AS = (S»~S;)m = (1.6668 1.4576) 10 
= 2.092 Btu per F 
V.)m = (148.5 0.3074) 10 
= 1482 cu ft 


(12) 
(13) 
(14) 
(15) 
(16) 


(17) 
AV = 


Q = 0 by definition 


— 1127.8 - 948.5 


1127.8 + 948.5(0.75 — 1.00) 
0.75 


= 1187.6 Btu per lb (9) 
(E,-E,)m = (1187.6 -948.5)2 
= 478.2 Btu (10) 
= AE = 478.2 Btu, Q = 0 by definition (11) 
At 1700 psia and 720 F, E = 1288.4 - (144 x 1700 
x 0.3283) /778 = 1185.1 Btu per Ib (12) 
1700 psia and 740 F, E = 1305.8 —- (144 x 1700 
x 0.3410) /778 = 1198.5 Btu per lb (13) 
1187.6 — 1185.1 (740 - 720) 


1198.5 1185.1 
=723.7F (14) 
1187.6 1185.1... 
= 1.4360 Btu per lb, F (15) 


= (S.-S,)m = (1.4360 1.3686) 2 
= 0.1348 Btu per F (16) 
& continued on next page 


» = 720 + 


Se = 1.4333 + 


formula as in (6). Then by interpolation in the super- 
heat tables we find the final steam temperature in (8) to 
(10). This example shows that if we expand slightly wet 
steam through a great-enough pressure range we end up 
with superheated steam. This method is used experiment- 
ally to determine steam moisture in some testing methods. 
When we start with really wet steam as in (11) we 
simply end up with somewhat drier steam at the lower 
pressure. Initial 50% moisture dries to 33.35%. 
In (15) we list the enthalpy for saturated water; this 
can be looked up directly in the saturated-steam tables. 
continued on p 166 
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Throttling processes 


Given: (a) Steam at 500 psia and 500 F 
(b) Steam at 500 psia with 4% moisture 
(e) Steam at 500 psia with 50°% moisture 
id) Saturated water at 500 psia 

each throttled to a final pressure of 14.7 psia. 

Find: H., T» and y2 for each individual process 


Answers: 
(a) At 500 psia and 500 F: 
H, = 1231.3 Btu per lb 
H, = H, = 1231.3 Btu per lb 
At 14.7 psia and 1230.5 Btu per lb, T = 380 F 
At 14.7 psia and 1239.9 Btu per lb, T = 400 F 


1231.3 — 1230.5 ‘ 


(b) At 500 psia and 4% moisture: 
Hy = he = ¥ihtg = 1204.4 - 0.04 X 755.0 
= 1174.2 Btu per lb (6) 
H. = H, = 1174.2 Btu per lb (7) 
At 14.7 psia and 1173.8 Btu per lb, T = 260F (8) 
At 14.7 psia and 1183.3 Btu per lb, T = 280 F (9) 


1174.2 - 1173.8 
T, = 260 + 11833-11738 x 20 = 200.8F (10) 


(ec) At 500 psia and 50% moisture: 
H, = 1204.4- 0.5 x 755.0 = 826.9 Btu per Ib 
H. = H, = 826.9 Btu per |b 
At 14.7 psia and 826.9 Btu per |b, 
_ 1150.4 826.9 _ 
hte 9703 = 0.3335 


Tz = 212 F—saturation temp for 14.7 psia 


(d) For 500-psia saturated water: 
H, = H, = 449A Btu per |b 
H. = H, = 449. Btu per |b 
At 14.7 psia and 449.4 Btu per lb, 
~H 1150.4 449.4 
I2= 703 = «(9-723 


T2 = 212 F—saturation temp for 14.7 psia 
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Reversible heating process 


Given: Subcooled water, state ], at 1500 psia and 
140 F, heated at constant pressure to state 4 as super. 
heated steam at 1000 F. 
Find: Heat added (a@) to raise compressed liquid to 
saturation temperature (b) to vaporize saturated liquid 
to saturated steam (ec) to superheat steam to 1000 
F. Also find (d) Q,, AV, AS from state I to 4 
Answer: (a) At 140 F, hy = 107.89 Btu per Ib, P:, 
= 2.889 psia, vy = 0.01629 cu ft per Ib, s¢ 
= 0.1984 Btu per lb, F (1) 
At 1500-psia pressure Interpolation 
Temp 100F 200F 140 F 
10° -7.5 -7.7 
(h-hy) +3.99 +3.36 +3.74 
(s—s-) -1.79 ~1.23 
H, = hy + 3.74 = 107.89 + 3.74 
= 111.63 Btu per lb 
Vy = ve —7.7/10° = 0.01629 0.000077 
= 0.01621 cu ft per lb 
S, = — 1.23/10 = 0.1984 0.00123 
= 0.1972 Btu per lb, F 
At 1500-psia saturation pressure, 
Hs = he = 611.6 Btu per Ib 
Q, = H.-H, = 611.6-111.6 
= 500 Btu per lb to heat water 
(b) At 1500 psia sat press., 1, = 1167.9 
Btu per lb (8) 
Q, = Hy -Hz = 1167.9 - 611.6 
= 556.3 Btu per lb to evaporate water (9) 
(e) At 1500 psia and 1000 F, H, = 1490.1 Btu per Ib, 
V, = 0.5390 cu ft per lb, 
S, = 1.6001 Btu per tb, F (10) 
Q. = Hy Hs = 1490.1 1167.9 
= 322.2 Btu per lb to superheat steam (11) 
= 
= 1490.1 - 111.63 = 1378.5 Btu per lb (12) 
AV = = 0.5390 — 0.01621 
= 0.5228 cu ft per lb (13) 
AS = S,-S, = 1.6001 — 0.1972 
= 1.4029 Btu per lb, F (14) 
continued on p 166 
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Choice of Hev-E-Oil, 
Hev-E-Duty gas or 
combination gas and oii burner 


You can rely on this completely automatic unit for all heat or 
power applications. It is built for low pressure or high 
pressure use — burner to match for heavy oil, light oil, or 
combinations of gas/light or gas/heavy oil. 

The new Highlander is a completely assembled boiler-burn- 
er plant (Scotch-type two-pass unit). This combination of 
boiler and burner brings out the best in operating efficiency 
and reliable performance. Simple! Just two flue 
Easy maintenance! Boiler interior easily accessible. Reliable! 
Complete plant is carefully tested at the factory. Guaranteed! 
Each unit carries a certified rating for output. Entire unit Dag Shown isthe 
bears Fire Underwriter’s label. Write today for complete HEv- -E-OIL fa especially engineered 
information — Dept. P-90 from 150. able 
GAS BURNERS and combination gas/oil 
burners in sizes from 720,000 to 21,000, Btu. 


INDUSTRIAL GE COMBUSTION 


INC. 
EXECUTIVE OFFICES: 4507 N. OAKLAND AVE., MILWAUKEE 11, WIS, 
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POSITIVE CONTROL OF MATERIALS IN MOTION Gif) 


ONE PUMP 
PROPORTIONS 
ALKALINE, 
NEUTRAL OR 
ACID CHEMICALS 


Gives Application Versatility 
At Low Initial Cost 


Meet changing requirements without chang- 
ing your entire pump! Low cost change- 
over, with plug-in reagent ends, makes 
Model 1140 Proportioneer® extremely ver- 
satile in the capacities and types of chemicals 
it can handle. Compare these performance 
characteristics with competitively priced 
pumps: 

Accuracy within + 1% of set rate. 
Adjustment range of 15:1 (not 10:1 as most). 
Capacity from 0.8 gph to 850 gph. 

Discharge pressures up to 1340 psig. 


You'll find opportunities for cutting costs 
and improving efficiency in process feeding 
when you consult B-I-F — manufacturer of 
the most complete line of solid and liquid 
feeders. 


RIF Industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
METERS « FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


For complete details on Model 1140 request 
Bulletin 1140.20-1. Write B-I-F Industries, 
Inc., 354 Harris Ave., Providence 1, R. |. 
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Thermo refresher 
Begins on page 162 


When we expand it to 14.7 psia, (17) 
shows that we end up with a very wet 
steam—72.3% moisture. In other 
words, 27.7% of the original satu- 
rated water flashes to steam at the 
lower pressure and temperature. The 
remainder stays as saturated water 
at the lower end conditions, Note 
trend of the constant-enthalpy lines 
on the 7-S chart. They tend to level 
off with increasing entropy. 

Reversible heating process. 
This is a process typical of a steam 
boiler and superheater. Feedwater is 
usually a subcooled liquid. If pres- 
sure is relatively high we have to take 
the subcooling into account to get 
accurate results. Some authorities 
recommend that at pressures below 
100 psia we can ignore subcooling 
and assume that the saturated-steam 
table will give us accurate enough 
data; that is, take enthalpies and 
other properties corresponding to 
actual temperature as good enough. 
To get accurate data at pressures 
above 400 psia we have to use ST 4 

Compressed Liquid. 

Equation (1) in our example gives 
us the data we read from the saturat- 
ed-steam table corresponding to satu- 
ration temperature of 140 F. (2) ex- 
tracts the pertinent data from ST 4 
and interpolates to get the values at 
140 F. (3) to (5) apply these data to 
correct the saturation data to actual 
subcooled state 1 properties. (6) 
comes directly from the saturated- 
steam table corresponding to the 
pressure. (7) figures the heat needed 
to raise the subcooled water to satu- 
rated condition. 

(8) and (9) give the energy need- 
ed to evaporate saturated water to 
saturated steam; this can be read 
directly as hy from the saturated- 
steam pressure table. 

(10) and (11) give properties at 
the end state and figure the energy 
needed to heat the steam from satu- 
rated state to superheated state. (12) 
to (14) give us total energy added 
(and the change in specific volume 
and entropy) to heat the subcooled 
water to the final state as superheated 
steam. 

In Power’s November issue we'll 
start studying steam-power cycles. 


circle 300 on Reader Service card, p 115 > 


METERS 
FEEDERS 
CONTROLS 
a 
‘ 
; 
1 
66 
‘ 


* 


OTTO 


HEAT EXCHANGER TUBE for Applica. 
tions from Marine to Petrochemical, from 
Compressor intercoolers to ‘‘Cat-Cracker™ 
Exchangers, in these popular Alloys 
Phosphorized Admiralty Admiralty « 
Arsenical Admiralty « Red Brass, 85% 
Deoxidized Copper Arsenical Copper « 
Cupro-Nickel, 10%-20%-30% « Aluminum 
Brass ¢ Aluminum Bronze, 5% © Muntz 
Metal « Duplex Tube 


EXCHANGER TUBE 


As in so many other modern chemical and petro-chemical processing plants, these typical heat exchanger 
units at the Houston Plant of Petro-Tex Chemical Corporation are tubed with Scovill PHOSPHORIZED 
(Inhibited) ADMIRALTY Heat Exchanger Tube. This alloy has often been specified by operating engineers 
for assured trouble-free performance under conditions where dezincification has been a problem 

and because of its excellent resistance to the effects of sulphur compounds, acid or contaminated 

fresh or salt waters. The range of permissible conditions for using this alloy is quite wide. 

Similarly, Scovill’s eleven other popular heat exchanger tube alloys have been formulated to meet specific 
service needs. Scovill Technical Service with an exceptional background of experience in this special 

field can help you select the alloy best suited to assure trouble-free performance in your installation. 


SCOVILL MANUFACTURING COMPANY 


Mill Products Division, 99 Mill Street, Waterbury, Connecticut. Phone Plaza 4-1171 
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EAGLE 
DICHER BICHER 


ONE-COTE 
CEMENT 


EAGL 
PICHER 


ONE-COTE 


-COTE 
CEMENT 


CEMENT 


Right: 5 BAGS OF ONE-COTE WILL COVER 
AS MUCH AREA AS 6 BAGS OF ORDINARY 
INSULATING - FINISHING CEMENT! 


Eagle-Picher ONE-COTE goes on in one 
single coat to the desired thickness ... does 
three jobs—all in one quick and easy appli- 
cation... insulates... protects... finishes. 
Saves time, work and money! Effective for 
temperatures up to 1000 F. 


For outdoor installations, Eagle-Picher 
One-Cote is quick-setting, withstands rain 
and moisture two hours after application. 
Contains a special rust-inhibitor to prevent 
rust. When used indoors, One-Cote requires 
no wire mesh or finishing treatment! 


Eagle-Picher produces a line of industrial insulations for all temperatures 
from below zero to over 2000 F’. See our complete catalog 
in Sweet’s Plant Engineering File or write for descriptive material. 


EAGLE 


Since 1843 
Dept. P-960 


PICHER 
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EAGLE-PICHER 


The Eagle-Picher Company e General Offices 
e Cincinnati 1, Ohio 


Member of National Insulation Manufacturers Association 
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GUARANTEED 
FLY ASH REMOVAL 


@ 2,800,000 cubic feet 
per minute* 


* In addition to the Cottrell installations shown, Research- 
Cottrell has also completed or begun three more large 99% 
fly ash installations rated at 3,360,000 total cubic feet per 
minute. Two of these are repeat orders based on the excel- 


lent performance oj those in service. 


Yes—99% is a rigid requirement. And it obviously re- 
quires the best in Cottrell precipitation equipment. 

So—is there any wonder that Research-Cottrell is proud 
of the fact that they have fly ash precipitators in and oper- 
ating in full compliance with this specification— also, that 
Research precipitators are consistently chosen for problems 
of this magnitude. 

Research is the only company that can point to several 
large 99% fly ash installations. What's more—repeat orders 
give further proof of the high quality of the equipment and 
the high degree of performance of the Research precipitators. 

So, for your own fly ash collection problem, doesn’t it 
make good sense to place your confidence in the company 
and equipment with this proven performance? 


Research-Cottrell 


RESEARCH-COTTRELL, INC., Main Office and Plant: Bound Brook, N. J. 
esau Representatives in principal cities of U.S. and Canada Tre ae 
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condi ition wate ; 


or power plant boilers 


INSET: Water conditioning units at Duke Power Company, Riverbend Steam Station near Charlotte, N. C. AMBERLITE ion exchange 
resins deionize water for boiler make-up. 


At Duke Power Company’s 631,000-kilowatt River- 
bend Steam Station, AMBERLITE ion exchange resins 
convert river water to high-quality boiler water with 
a remarkably low silica content and very high spe- 
cific resistivity. 


Water from the Catawba River is filtered and then 
passed through a MONOBED deionizing unit contain- 
ing 22% cubic feet of AMBERLITE 200 cation exchange 
resin and an equal amount of AMBERLITE IRA-402 
anion exchanger. Flow rate through the deionizing 
unit is 60 gallons per minute. Resistivity of condi- 
tioned water ranges from 15 million to 20 million 
ohm-cms. Silica content is reduced to 0.02 ppm. 


AMBERLITE 200 is a new polymer with physical and 
chemical stability unmatched by any available 
cation exchange resin. Its outstanding features are: 
high resistance to oxidation, especially in water 
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containing chlorine, oxygen, iron, copper, or manga- 
nese; perfect bead form, no cracks or crazes; high 
attrition resistance; stability over the entire pH range; 
insolubility in all common solvents. Write for tech- 
nical literature on AMBERLITE 200, AMBERLITE 
IRA-402, and other Rohm & Haas ion exchange 
resins. 


AMBERLITE and MONOBED are trademarks, Reg. U. S. Pat. Off. 
and in principal foreign countries. 


Chemicals for Industry 


ROHM HAAS 


COMPANY 
THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Po. 
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Anchor Style 1129-TL, 
Braided, 3/4" 


A Special New Packing from Anchor! 


Outstanding Performance... By Test... for All Services 


Anchor Style 1129-TL is a new square braided packing with many 
of the features of much higher priced packings. A new method of 
construction assures longer service—and lowest friction—without 
care or adjustment. 


In 1129-TL, a special form of Ankion* takes the place of graphite, 
remaining within the tight braid—as shown by life tests—to keep 
friction at a minimum and greatly extend the protection of moving 
parts. And 1129-TL is excellent in caustic services, as well as many 
other applications. 


Why not try this special packing—and see! For information, contact 
your Anchor Representative, or the Anchor General Office, today. 
*made from duPont's Tefion 


DISTRICT OFFICES 


BALTIMORE, MD. HOUSTON, TEX. PHILADELPHIA, PA. 
BOSTON, MASS. INDIANAPOLIS, IND. PITTSBURGH, PA. 
BUFFALO, N.Y. LOS ANGELES, CAL. SAN FRANCISCO, CAL. 
CHICAGO, ILL. MILWAUKEE, WIS. SEATTLE, WASH. 
CINCINNATI, OHIO MINNEAPOLIS, MINN. SPOKANE, WASH. 
CLEVELAND, OHIO MONTREAL, CANADA ST. LOUIS, MO. 
DAYTON, OHIO NEW ORLEANS, LA. TOLEDO, OHIO 
DETROIT, MICH. NEW YORK, N.Y. WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES .. . PHILADELPHIA, PENNSYLVANIA 
FACTORIES ...MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 
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In steam, air, gas, water, oil or chemical systems, a correctly 


select the selected strainer pays for itself many times. It protects expensive 


equipment (traps, control instruments, meters, etc.) and reduces 


® over-all maintenance and service costs. 
STRONG Assure your system maximum protection from dirt, scale, sludge 
and sediment . . . specify the STRONG strainer designed for your 


requirements. 
strainer Sizes: from 4%" to 8” 
Service: 250 psi at 450° F to 2500 psi at 1100° F 
Screens: stainless screens with .027”, .045”, .062”, or .125” perfo- 


des | gn ed rations (at no extra cost) 


Types: “Y” or Angle with screwed or socket-weld (flanged) connections 


£ Materials: semi-steel, ductile-iron, bronze, Monel, cast or block 
or steel, or new all-stainless or Hasteloy 


STRONG'S extensive line of rugged, high-quality strainers are 

| available from your local STRONG distributor. Contact him for 

you s assistance in selecting the right strainer, or write for your copy of 
STRONG Bulletin SS—2iC. 


STRONG, CARLISLE & HAMMOND 


508 Sandusky Street, Conneaut, Ohio 
air traps + strainers * reducing valves * vacuum or pumping traps 
continuous blowdown valves * separators * engine stops » F and T traps *safety headgear 
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Descale boilers, heat exchangers, 
condensers rapidly, thoroughly 
with safer dry acid cleaners 
based on Du Pont Sulfamic Acid 


SAPER TO HANDLE. Just pour dry acid cleaner based on 
Du Pont Sulfamic Acid from easy-to-handle, fiber drum 
into make-up tank. No danger from broken bottles, liquid 
spillage or corrosive fumes with these dry powders. 


CORROSION OF TYPICAL BONER STEEL 


16" 
TEMPERATURE F 


Inhibited hydrochloric (5% HCl, by weight) 
Inhibited Sulfamic Acid (7% by weight) 


Less CORROSIVE. Sulfamic cleaners approach the 
strength of hydrochloric acid, yet are far less corrosive. 
Excellent inhibitor stability allows their use at higher tem- 
peratures for faster scale removal. 


Ask your supplier for safer, effective cleaners 
based on Du Pont Sulfamic Acid, or mail 
coupon for additional information and names 
of formulators who offer these compounds. 


5. pat. OFF 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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EASIER TO USE. Simply pump cleaning solution from 
make-up tank into boiler. Often dry acid cleaners can be 
added directly to equipment being cleaned. No elaborate 
equipment or specially trained labor needed. 


NON-FUMING. Sulfamic cleaners produce no corrosive 
fumes, either dry or in solution. Corrosion in vapor spaces 
of equipment during cleaning operation is eliminated, along 
with fume nuisance to personnel. 


I, du Nemours & Co. (Inc.) 
ndustrial & Biochemicals Dept., N.9539) 
Wilmington 98, Delaware 


Please send me [[) sulfamic acid general equipment cleaning 
bulletin; () names of formulators offering cleaners based on 
sulfamie acid, 


Name 
Company 
Address 
City 
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the 


remarkable 


new pipe 


insulation y 


that’s really 


You don’t have to handle Zebra with kid gloves. 
This multi-layer sectional-type thermal insula- 
tion has real body . . . doesn’t break easily. In 
fact, its deflection at breaking point is 2 to 4 
times that of ordinary insulation. 


A low, medium, and high-temperature pipe insu- 
lation, Zebra is made in half sections in all pipe 
sizes to facilitate handling and reduce the num- 
ber of joints. This, plus its light weight, speeds 
application and keeps installation cost low. 
Zebra is easy to cut and fabricate. And it’s 
reusable ...can be dismantled and re-applied. 


What’s more, Zebra won’t cause skin irritation 
or cuts. It has a smooth surface . . . no ragged 
ends. And it’s practically dust free. 


* for temperatures of 200° F to 1200° F 

* made of calcium silicate-asbestos fibre 
bonded felts « withstands shock and heat 
without warping or abrading « meets 
requirements for density, conductivity, 
modulus of rupture « available in wide range 
of sizes and thicknesses * tested by an 
independent testing laboratory 


Write today for more information on ‘‘KaM” 
Zebra— the remarkable new pipe insulation 
that’s really tough! Keasbey & Mattison 
Company, Ambler, Pa., Dept. 1-190. 


In Canada, address: Atlas Asbestos Company, ttd., 
5600 Hochelagea St., Montreal 5. 


BEST IN ASBESTOS 
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HIGH-CAPACITY...FULLY-TESTED... 


STOKER-FIRED, PACKAGED STEAM GENERATOR 


If coal is your most economical fuel, the FW 
Stoker-fired Packaged Steam Generator invites 
serious consideration. 


Fully tested. High capacity. Comparable in every 
way with the latest gas and oil fired package units. 
It is designed for semi-automatic operation. 


You can bring this unit on or off a banked fire at 
the touch of a button. You can convert it to oil 
firing over a week-end. In actual operation and in 
exhaustive field tests this stoker-fired packaged unit 
has exceeded all expectations for capacity and 
efficiency. 


Three standard sizes are available: 43,000 lb, 
50,000 Ib and 63,000 lb of steam per hour at 250 psi. 
All are shipped in three major sub-assemblies. 


A complete line of standard oil and gas fired 
packaged steam generators is also offered in 
capacities from 13,000 lb/hr to 100,000 lb/hr. For 
complete information write to Foster Wheeler 
Corporation, 666 Fifth Ave., New York 19, N. Y. 


Heat Engineered products, plants and processes . . . 
for the world’s industrial progress. 


FOSTER WHEELER 


NEW YORK LONDON 
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PARIS ST. CATHARINES, ONT. 


For more facts circle 308 on Reader Service card, p 115 


: 
| 
; 

ty 

° 


“It's that pharmaceutical firm with the new 35,000-lb-per- 
hr boiler we installed,” barked the manager into the phone 


Marmy’s prescription 


**Bicewater on vibration,” roared 
Marmaduke Surfaceblow in his fog- 
horn voice when I mentioned my 16-p 
special report, Vibration Isolation, to 
him today at the Bent Propeller Bar. 
“T’'ll tell you dial twiddlers about the 
time I cured a thirsting boiler and all 
I did was put the drinking trough 
next to its mouth.” 

What caused this unusual out- 
burst? Your guess is probably better 
than mine if you know Marmy. I con- 
fess I don’t. I did try to shove my 
report before him, hoping he’d come 
up with some unusual angle on vibra- 
tion. But before I knew what hap- 
pened, the old consulting engineer 
hoisted his bottle of Sandpaper Gin, 
ballasted his deep tanks, then 
slammed the bottle down and faced 
his admiring audience. 

“Back in 1936,” he bellowed, giv- 
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ing his gray bowler a starboard list, 
“I had a job as field-service engineer 
for a boiler manufacturer stationed 
in Cincinnati, Ohio. One Saturday 
morning after a tough Friday-night 
party the district engineer in Cleve- 
land awoke me long-distance, telling 
me to highball up to Dayton. 

“*What’s all the shooting about?’ 
I yawned into the phone, climbing out 
of my bunk and wondering where I 
had put my pants. 

“It’s that large Onyx Pharmaceu- 
tical Co with the new 35,000-lb-per-hr 
boiler we put in three months ago,’ 
said the manager. “The firm’s presi- 
dent called me, said the steam drum 
doesn’t have enough water-holding 
capacity. This is his third squawk 
this month, but the first brainstorm 
he’s had about water capacity. Said 
he’s stopping payment if we don’t do 


something. Better get on your horse.’ 

“Two hours later | had found my 
pants, dressed and driven the 60 miles 
to Dayton. I knew the boiler was a 
standard unit. There were hundreds 
just like it in Ohio and all working 
just fine. But in my years of nurse- 
maid to boilers of all sizes and shapes, 
in every corner of the globe, I'd seen 
few that didn’t have enough water- 
holding capacity. 

“The pharmaceutical firm’s presi- 
dent and his plant engineer made up 
a reception committee of two when 
I dropped anchor near the boiler 
house. “You're the third troubleshoot- 
er to take this boiler’s pulse,’ com- 
plained the irate head man. I could 
tell he was sizing me up. ‘I hope you 
get her back on her feet before we go 
bankrupt.’ Then he added sarcastic- 
ally, ‘But I’m told you've got a major 


circle 309 on Reader Service card, p 115 > 


: 

| 


Complete selection of shapes 


for 14" through 1” ©. 0. Tubing 

Availabie in all machineable metals & piastics 
No special tools needed for installation 

No special preparation of tubing 


144 turns provides torcue-free vacuum tight seal 


CRAWFORD FITTING COMPANY + 884 EAST 140th STREET + CLEVELAND 10, OHIO 
CRAWFORD FITTINGS (CANADA) €TD., NIAGARA FALLS, ONTARIO, CANADA 
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NEW General &: 


3 REMOVABLE “TOP-HAT” provides easy access to motor 

interior. Top-hat is baffled and lined with sound ab- 
sorbing materials to attenuate motor operating noise. Rotor 
and stator are constructed to reduce noise and direct sound 
waves into the acoustically treated top hat. 


NEW END SHIELD DESIGN reduces time required for 

inspection and maintenance. One man can quickly un- 
bolt and lift off the upper end shield half and remove the 
split air deflector. Bearing support is integrally cast with 
the lower end shield. Lower half of bearing can be “rolled 
out” for inspection without removing end shield. 


EXCLUSIVE POLYSEAL* SUPPORTED SILICONE RUBBER 

INSULATION SYSTEM provides superior mechanical, 
thermal, voltage and environmental endurance—affords top 
reliability in critical Electric Utility applications. 

TRIPLE PROTECTED BEARING SYSTEM lengthens boiler 

feed pump motor life. A primary seal is formed by 
the ring mounted on each end of the bearing shell and 
adjacent oil slinger machined in the shaft. A multiple groove 
seal at each end of bearing housing acts as a second line of 
defense against dirt entrance and oil leakage. In addition 
to the slingers and close running labyrinth seals, G.E.’s new 
bearing system utilizes an Air-Lock seal in each bearing 


ectric CUSTOM '8000’ Beller Feed Pump Motors 
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housing. Air at slightly higher than atmospheric pressure is 

piped to annular grooves at each end of the bearing. This 

air pressure acts as a third seal to keep oil locked in the 

bearing housing. 

5] ROTOR PARTS ARE MACHINED TO PRECISION TOLER- 
ANCES and assembled using especially developed. 

techniques to assure high-speed operational stability. 


RUGGED FRAME ASSURES SOLID STRUCTURAL SUPPORT 

for stator, end shields, rotor and top-hat. Frame is¢ 
precision machined to positively align motor parts. 
GENERAL ELECTRIC'S “CUSTOMIZED MOTOR manufacturing 
philosophy permits the design flexibility, and the adherence. 
to quality control production standards, which assure Elec- 
tric Utilities of optimum motor performance, reduced opera- 
ting costs and lower first cost. In keeping with requirements 
of Electric Utilities, Custom ‘8000’ boiler feed pump motors 


are available now in a to 10,000-hp. 883-01 
Trade-mark of General E 


Progress /s Our Most Important Product 
GENERAL ELECTRIC 


: 
: 


WAY 


encapsulated connection 
harness increases 


mechanical strength, 


assures maximum 


motor reliability 


General Electric’s new encap- 
sulated connection harness con- 
sists of two rings of insulated 
conductors encapsulated in epoxy 
resins. The larger ring contains 
motor leads and phase connec- 
tions, while the smaller ring con- 
tains equalizer connections. 

This new system provides 
greater strength and rigidity at 
the end turns and assures uni- 
form coil connections. Rigid en- 
capsulation prevents contact be- 
tween conductors—eliminates in- 
sulation abrasion. The epoxy 
compound provides additional in- 
sulation for leads and connections. 


NEW ENCAPSULATED CONNECTION 
HARNESS for General Electric 
boiler feed pump motors provides 
an immobilized connection bun- 
dle ... eliminates loose ties and 
abraided insulation. 


YOUR GENERAL ELECTRIC 
APPARATUS SALES REPRE- 
SENTATIVE has full details on 
new G-E boiler feed pump 
motors. Call him today. Me- 
dium AC Motor & Generator 
Department, Schenectady 5,N.Y. 


Progress Our Most /mportent Product 
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surgery job here, so I hope you don’t 
turn out to be a quack like the others!’ 

“*What doctor of engineering has 
been selling you that patent-medicine 
stuff?’ I asked, trying to fall in with 
his line of sickroom chatter. 

“ *Well, an engineer friend of mine 
dropped in the other day. After I 
told him what's been happening, he 
said her steam drum’s too small. So 
what I’m saying is, how do you expect 
to enlarge it without major surgery?’ 

“‘Let’s take the patient’s blood 
count,’ I answered, trying to humor 
him along. ‘Maybe all she needs is 
a mild laxative.’ I had the sudden 
idea that this was one of those cases 
with a ridiculously simple solution 
that pop up so often in power plants. 

“As the plant engineer showed me 
into the boiler room in one corner of 
the long building, I saw that the unit 
was fired by a ram stoker. Her draft 
was from a motor-driven ID fan. 

“ ‘What exactly is our patient com- 
plaining about?’ I asked. 

“*Her water keeps going out of her 
gage glass every time we have a nasty 
old thunderstorm,’ the engineer an- 
swered, going along with his presi- 
dent and myself. 

“*You boys must have a continu- 
ous 3-ring circus,’ I cut in, ‘because I 
hear the Ohio Valley has these sud- 
den air-mass thunderstorms more or 
less on schedule this time of year.’ 

“*That’s right,’ said the plant en- 
gineer. “That's why { go along with 
the suggestion that the old girl needs 
a bigger steam drum. If she held 
enough water it wouldn’t always be 
out of sight by the time the power 
came back on.’ 

“I didn’t answer, but made a quick 
tour of inspection in the boiler house. 
After sizing things up, I could see 
that loss of power caused the ID fan 
to stop. That put combustion on the 
fritz in a hurry. Then the water level 
would collapse in the steam drum. 

“ ‘One thing puzzles me,’ wondered 
the plant engineer while I was lining 
up those ducks in my mind. ‘Why 
should the water level keep going 
down and out of sight when the feed- 
water regulator opens up wide to feed 
the boiler? That’s proof to me that 
she needs a bigger bladder.’ 

“*Maybe her regulator isn’t re- 


METROPOLITAN 
EDISON uses... 


Biowdown Unnecessary 
in a New High-Pressure 
Once-Through Boiler 


The Portland Station of Metropolitan Edison 
Company at Portland, Pa., has a once- 
through type of boiler for which the purity 
of make-up water is particularly critical. 
IWT Mixed-Bed* De-lonizers were selected 
to purify the make-up water to the required 
degree — and they succeeded, even beyond 
expectations. The total silica in the boiler 
water is consistently maintained at 0.1 ppm 
or less. From the Mixed-Bed* De-Ionizer, 
the silica is normally below 0.01 ppm and log 
sheets frequently show analyses as low as 
0.003 and 0.005 ppm. With such a high purity 
of make-up water, blow-down is entirely un- 
necessary for extended periods of time. All [WT 
equipment — including chemical feeders, 
gravity filters, cation and anion exchangers, 
a vacuum degasifier, and the Mixed-Bed* 
De-lonizers — are controlled automatically 
from the graphic panel shown above. 


* U.S. Pat. Nos. 2,605,084, 2,771,424 


PIONEERING EXPERIENCE 


Such outstanding performance is the 
result of intensive early and continuing 
experience, by Illinois Water Treatment 
Co., with the special problems of ion- 
Xchange. To benefit from this leader- 
ship, call your I1WT representative. 


ILLINOIS WATER TREATMENT CO. 

840 CEDAR-ST., ROCKFORD, ILLINOIS 
NEW YORK OFFICE: 141 E. 44th St.. New York 17, NY 
CANADIAN DIST: Pumps & Softeners, Lid, London, Ont 


sponding fast enough,’ | suggested. 
continued 
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Only 7 to 10 Minutes to Renew 
Service 


Life of Gate Valve 


Patented development assures replacement of seat ring while valve remains installed. 


Without removing the valve body from the 
line, you replace the nickel-alloy seat rings in 
Fairbanks new patented Renewable Seat Ring 
Gate Valves. In 7 to 10 minutes, from the time 
the line is shut down until it is put back into 
operation, you have given a new service life, 
a new life of dependable tight closure to your 
valve, 

Just 7 to 10 minutes of your maintenance 
man’s time — only 7 to 10 minutes of “down- 
time” on your steam, water or process piping 
lines — and you have the equivalent of a new 
valve in the line. Think of the savings: where 
once at least one hour, under the most ideal 
conditions, was required to replace a gate valve 
in the line, the job is now accomplished in from 
7 to 10 minutes. 

Field tested for over two years, under all 
conditions from steam to corrosive liquids, the 
revolutionary new Fairbanks Renewable Seat 
Ring Bronze Gate Valve has proven completely 
satisfactory — absolutely dependable. 

Made with either rising stem or non-rising 
stem construction in %”",%”,1",1%”,1%” and 2” 
sizes, the Fairbanks Renewable Seat Ring 
Bronze Gate Valves are recommended for severe 
service conditions on 200 lb. steam pressure at 
550 degrees F., 400 Ib. water, oil or gas pressure 
— non-shock — lines requiring full flow and 
subject to frequent operation. Nickel alloy seat 

’ rings and wedge make the valves particularly 
tough and corrosion resistant. 


YOURS ON REQUEST: Illustrated, descriptive fold- 
er gives complete information on Fairbanks 
Renewable Seat Ring Gate Valve with details 
and specifications. Yours without charge. Write 
today. 


k 
FRANKS 
‘ayette —— New York 3, N. Y. 
Boston 10 Pi 


New York ttsburgh 22 * Rome, Ge. 


Vv © Wheels * Dart & “PIC” Unions | 


Union Bonnet removed. Re- 
* taining screw loosened with 
ordinary screwdriver. 


2. Finger hooks inside nickel 
* alloy seat ring. Seat ring 
lifts out of valve body. 


3. New seat ring is inserted. 


Retaining screw tightened, 
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“‘Oh yes she does,’ cut in the 
president suddenly from in back of 
us. “We had a serviceman from the 
control manufacturer check it only 
last week. He said her regulator is 
responding rapidly and full stroking.’ 

“*‘Let’s see that nasty little feed 
pump,’ I piped up suddenly, getting 
an inspiration, 

“That's in the shipping building 
across the alley,’ the plant engineer 
said, and led the way to the door. 

“There I found two feed pumps, 
one electric-motor driven, the other 
hooked directly to a small steam tur- 
bine. The electric-driven pump was 
running. | learned that the turbine- 
driven pump was the standby and 
seldom used, All the jigsaw pieces 
started falling into place in my mind. 
I knew that when the ID fan konked 
out, so would the electric-driven feed 
pump. Then the power failure caused 
a chain reaction which lowered the 
water level farther and still farther in 
the unhappy steam drum. 

When the ID fan stopped, the fail- 
ing combustion would collapse the 
water level until she'd be almost out 
of sight in the gage glass. If the feed 
pump were kept running, at least the 
water level would hold its own at the 
bottom of the gage-glass nut until the 
fan started again. But with no water 
feeding the boiler and steam going 
out all the time on its way to process, 
it was only a question of when a 
power failure would last long enough 
to knock out that boiler completely. 

“*Your patient’s going to get well,” 
I told the two men, ‘And not only 
doesn’t she need major surgery, but 
her cure is as simple as writing out a 
prescription. Forget about water-stor- 
age capacity. Just work things out so 
your right hand knows what your left 
hand is doing all the time.’ Then I 
shut up to let my words soak in. 

“Those two guys stared at each 
other with wrinkled brows and puck- 
ered lips, each wondering if the other 
had any idea what I was hinting at. 
I just puffed away on my cigar and 
looked at them to see if their brain 
clouds were being pierced. 

“Finally the president shrugged his 
shoulders and said hopelessly, ‘I give 
up, Dr Surfaceblow. You got me 
stymied on this left-hand right-hand 
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MAIN STEAM 


(20” OD x 2.250” min. wall A335 P-22) 


HOT REHEAT 


(26” OD x 1.300” min. wall A155 CL.1, 1 Y% CR.) 


BOILER FEED 


110%” OD x .593” avg. wall A335 P-11) 


EXTRACTION LINES 
Nothing too LARGE (6%” OD x .280” avg. wall A335 P-11) 


... OF too SMALL 


FIELD ERECTION 
PIPING 


IPS XXH 
A335 P-22) 


PIPE & STEEL PRODUCTS, INC. 


1275 SUBURBAN STATION BUILOING+ 1617 PENNSYLVANIA BLVD. 
LO 68-8286 + PHILADELPHIA 3, PENNSYLVANIA 
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NEW Pratt CYCLONE STRAINER 


Eliminates Manual Cleaning 
Costs Less to Install 


The new Pratt Cyclone Strainer 
eliminates the manual cleaning 
usually associated with this type 
of equipment. Both cleaning and 
backwashing operations are com- 
pletely automatic and can be ac- 
complished in seconds. 

Unique design simplifies piping, 
saves space and installs for far less 
than ordinary designs. 

Patented *‘Cyclone”’ action 
keeps larger particles away from 
basket—keeps strainer the 
line’’ longer. 

Features rubber seat butterfly 
valves for longer life and positive 
action. Manual or automatic valve 
operators. 


Write for details. 


HENRY PRATT COMPANY 
319 W. Van Buren St., Chicago 7, Ill. 


Representatives in Principal Cities 
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DIESEL POWER that’s ECONOMICAL! 


Portable and Rental Units 


Diesel engine generator sets from 100 to 
1100 kw, 125 to 1375 kva, completely 
portable, easily transported, quickly in- 
Stalled, designed for parallel operation, 
60 or 50 cycles. A ‘Central Station” in 
itself, independent, self-contained. 


Also available NOW... 


Our giant 300 kw mobile power trailer unit, 
mounted and ready to roll, a complete 
plant ready for immediate operation on 
arrival at your plant project or town, 375 
kva, any standard voltage, 3 phase, 60 
cycle, suitable for parallel operation. 


We stress fast delivery and service... since 1898! 


A‘G-SCHOONMAKER 


WEST COAST: Dept. A, Foot of Spring St., Sausalito, Calif., ED 2-1490 COMPANY, INC. 


EAST COAST: Dept. A, 50 Church Street, New York 7, N.Y. DI 9-4350 ESTABLISHED 1898 
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business,’ The plant engineer was 
looking out the window. He was as 
lost as his boss and didn’t want to 
show it. 

“*As I just said,’ I began slowly, 
‘you've got no problem. It's just a 
simple case of communication, noth- 
ing more.’ Then I stopped again, but 
realized I'd have to spell out the 
remedy and even dot all the “i’s”. 

“*Here’s what I mean,’ | finally 
said when I saw they were drifting 
toward the rapids without an oar. 
‘Your boiler is in one building with 
its operator, your feed pump and its 
operator in another. The boiler man 
evidently isn’t worried about the feed 
pump and the pump operator doesn’t 
eare about the boiler.’ 

“*One man watches the steam pres- 
sure, the combustion, water level and 
his ID fan. The other watches the 
feed pump and the other auxiliaries in 
his machine room. Then along comes 
a storm and knocks out the juice. 
On one hand, the boiler man sees his 
water level go down as it naturally 
would when his ID fan stops. But I'll 
bet it doesn’t occur to him that 
maybe the feed pump has also 
stopped. The feed-pump operator on 
the other hand knows his pump 
stopped, along with everything else 
in his machinery room. But he 
doesn’t know what's going on in the 
boiler house and he seems to care less. 
All he does is wait until the juice 
comes back on in a few minutes and 
start his pump. 

“*But when the pump starts, it 
takes a long time to bring the water 
level back because the boiler has been 
steaming from the refractories and 
red-hot coal bed right along. And no 
feedwater has reached the steam drum 
to replace the evaporated water. 

““OK, OK,’ suddenly piped up the 
plant engineer. ‘I’m with you, but 
what’s this patent-medicine remedy 
you've been talking about?’ 

“I leisurely lighted a new cigar. 
"You have a standby turbine-driven 
feed pump,’ I puffed. ‘Give your 
pump operator standing instructions 
to warm up the turbine-driven pump 
soon as you get the first sign of a 
thundercloud and have it feed the 
boiler until the storm is safely over. 
Then your feedwater will never get 
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CRACK THE PROBLEM HANDLING 
NEXT FROZEN COAL—NOW! 


Pennsylvania's 
Frozen Coal Cracker 
is the answer 


If frozen coal handling is one of 
your winter problems—you can 


solve it with a Pennsylvania Frozen 
Coal Cracker. 


This is the specially-developed 
cracker with a wide feed opening, 
permitting use of open-throated 
hoppers. Dumped directly into 
such hoppers (no need for grates) 
the frozen masses of coal work 
their way freely to the hopper 
bottom where they are broken up 
by blows from the cracker’s special 
teeth. 


A uniform product with limited 
top size and minimum fines is fed 
conveyors, protecting them from 
overload, and insuring a continu- 
ous flow of coal from unloading 
point to yards, or yards to plant. 


Cracker can be started up with 
full hopper; operates satisfactorily 


under choke feed. 


Breaker plates are designed so 
that in warm weather they can be 
opened up, permitting the coal to 
pass through without operating 
the crusher. 

Mechanically simple, built-in 
tramp iron protection. Low head- 
room required makes the Frozen 


Coal Cracker ideal to fit into exist- 
ing hoppers. Drives can be engi- 
neered to fit in a minimum of 
space. Capacities up to 1200 tons 
per hour. Available in single or 
twin units. 


ACT NOW 


Don’t be plagued by hopper jams, 
overloaded conveyors, slowdowns 
and high labor costs. Act now. 
Write for new Bulletin 2013. 


PENNSYLVANIA DIVISION 
Batu Inon Works Corporation 
WEST CHESTER, PENNA. 
S228 
Over 50 years’ concentrated experience 
in all types of material reduction 
makes Pennsylvania your best source 
of crushers and engineering advice 
and service. Call on Pennsylvania 
with your next crushing problem. 


BATH-BUILT 
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Water, Steam & Fuel Treatment 


The Chemical Treatment of Boiler Feed Water. 
This technical bulletin contains a clear explanation 
of the causes of boiler water problems and West- 


Marmaduke 
Begins on page 176 


completely out of sight. That’s what 
1 mean by letting your right hand 
know what your left hand is doing.’ 

“*Call your two operators together 
and tell them the problem,’ I con- 
tinued, ‘then explain how you are 
going to avoid it from now on, That's 
communication. You've got a 
plant here. But no one besides the 
machinery designers and the con- 
sultant who laid it out has taken the 
trouble to make a team project out of 
its operation.’ "—SME 


ern’s methods of solving them. Special emphasis on 
scale prevention, corrosion control, sludge disper- 


sion, and suppression of foaming and carry-over. 


Steam Plus CORAVOL Equals Protection From 
Corrosion. This technical bulletin tells how CORA- 
VOL, the original amine process, gives complete 
protection from corrosion to your entire steam- 
condensate circuit. Clearly explains the theory of 
corrosion and the application of volatile amines to 
steam systems. Cites typical case histories of the 
use of CORAVOL in various plants and industries. 


The Chemical Treatment of industrial Cooling 
Water discusses common cooling water problems— 
scale, corrosion, algae, slime. Also presents West- 
ern’s proven methods for controlling and preventing 
these conditions in cooling towers, evaporative 
condensers, process heat exchangers, engine and 


ASE 


ape ou ai compressor jackets, chilled water systems, etc. 


Better Fuel Performance and Economy discusses 
the causes and effects of sludge in fuel oil supplies 
and soot deposits in combustion areas. Shows how 
these troubles can be eliminated economically, 
dependably, and permanently with time-tested 
special Western formulas. 


AT ONE SITTING ... 

When The Marmaduke Story arrived 
last night I sat down and didn’t get 
up until I’d read all 21 stories in the 
book. Brought back many anxious 
moments I had while sailing aboard 
various ships during the war. Too— 
his stories remind me of some of the 
headaches I run into as sales engi- 
neer for a packaged-boiler firm here 
on the West Coast. Hope the old boy 
keeps sounding off. 


Also, Technical Bulletins on the chemical treatment W McCumber, San Francisco, Calif. 


of potable and plant water supply —refrigerating 


LIKED SPOOK-CHASER YARN 
brine—sweet water systems. Also, the use of Dry Acid Scale Removers. 


That spook-chaser yarn, Bawana Gan- 
ga-——Marmaduke, in the Nov 1959 
issue was a honey. And there was 
more truth to that story than fiction 
—I’ve lived through a similar ex- 
perience while sailing down the Afri- 
can coast aboard a British ship. 


WESTERN Whatever your water, steam or fuel treatment problem may 
be, you, can rely on special Western formulas and individual 


technical service te solve it dependably and economically. 


WESTERN CHEMICAL COMPANY 


713 Washington Street, Kansas City 5, Mo. 
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the only 
complete line 
handle every 
pipe movement 
problem! 


Wherever there's pipe movement . . . thermal growth. . . 
vibration . . . there's a Flexonics product to absorb, guide, 
or control it. 

Flexonics Corrugated Expansion Joints are expertly en- 
gineered to your needs, hydraulically formed, metallurgically 
treated by exclusive techniques, for maximum cyclic life. 
Flexonics Expansion Compensators offer the lowest-cost 
way, inch for inch, to absorb thermal growth in pipes or 
tubing 3” and smaller. Flexonics Flexible Connectors absorb 
vibration, permit random movement in pipes up to 24”. 
Flexonics Pipe Alignment Guides and Roller Pipe Supports 
provide better guiding than old-fashioned methods, yet they 
cost less. Check and mail the coupon today. 


Flexonics 
Expansion j 


Member Expansion Joint Manufacturers Association 


me ATTACH TO YOUR LETTERHEAD—MAIL TODAY! om 


Flexonics C 


1301 South Third Avenue 
Maywood, Illinois 


corporation Please rush me complete information on 
in Canada: Fiexonics Corporation of Canada,Ltd.,.Brampton,Ont. Expansion Joints 


)} Flexible Connectors 


EXPANSION METAL SYNTHETIC ows Pipe Guides and 
JOINTS HOSE HOSE COMPONENTS Pipe Guid Supports 


SUBGIDIARY OF CALUMET & HECLA, INC. 
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the WALWORTH CUSTOMER gets 
VALVE SOUNDNESS THROUGH RADIOGRAPHY 


When the Walworth Customer needs valves for 
high-pressure, high-temperature steam service 
or boiler feed service, he wants to know about 
quality control: is every single valve thoroughly 
examined and tested to insure long, safe operat- 
ing service? When he studies Walworth Pres- 
sure-Seal Steel Valves, he learns that every 
pressure containing casting of every Walworth 
Pressure-Seal Valve is completely radiographed. 


... here’s how he gets it 


Further, he learns that Walworth foundry- 
men, machinists and technicians work together 
as a team to make sure Walworth Pressure-Seal 
Valves will deliver lasting dependability. 

If you, like the Walworth Customer, invari- 
ably insist on convincing proof of quality, we 
want you for a customer, too. For full details on 
the full line of Walworth Pressure-Seal Steel 
Valves, see your nearby Walworth distributor. 


Or write ERE” EX 750 Third Avenue, New York 17,N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: 
MBH VALVE & FITTINGS CO. ° 


ALLOY STEEL PRODUCTS CO. 
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SOUTHWEST FABRICATING & WELDING CO., INC. 


CONOFLOW CORPORATION . GROVE VALVE AND REGULATOR CO 


WALWORTH COMPANY OF CANADA, LTD. 
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Built-in temperature compensating springs 
for hot service... 


an exclusive feature of ELECTR VME 


AUTOMATIC VALVE CONTROLS 


Temperature compensating springs 

in HUPP TN-Y Electrodyne thrust 
control mechanism prevent sticking of 
valves. The degree of tightness is not af- 
fected by differential stem expansion or 
contraction in high temperature service. 


internally lubricated stem in 
HUPP Electrodyne valve control 
greatly reduces stem friction and wear. 


HUPP E/ectrodyne was developed 
by Cutler-Hammer 25 years ago 
and has been extensively used in 
the power field because of its 
demonstrated efficiency and 
dependability. 

HUPP Electrodyne representa- 
tives from coast to coast will be 
glad to describe the advantages of 
the HUPP TN-Y Valve Control 
Series and other types of E/ectro- 
dyne Valve Controls. 

Call or write us today. 


HUPP Aviation Division HUPP CORPORATION 


6633 WEST 65th STREET * CHICAGO 38, ILLINOIS * POrtsmouth 7-2100 


ELECTRODYNE VALVE CONTROLS... HYDROID GEAR PUMPS AND MOTORS... PRECISION INDUSTRIAL. AIRCRAFT AND MISSILE GEARING AND COMPONENTS 
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Cn the line in October 1954, this 40,000-Ib B& W boiler, fired by AE Vibra-Grate Stoker, has never 
had an unscheduled shutdown. Cost of repairs to previous stokers ran close to $1000 per year. 


Five-year repair bill for 
Vibra-Grate $188! 


The AE Vibra-Grate Stoker installed at S. C. Johnson & Son, 
Inc. (makers of Johnson’s Wax Products), Racine, Wis- 
consin, continues to prove every performance promise ever 
made for Vibra-Grate Stokers. 

Read these highlights from the company’s five-year main- 
tenance report, just released: 

No unscheduled shutdowns. Savings of 919 tons of coal 
per year. No fly ash collector needed. No trouble with 
clinkering or coking coals. Peak efficiency at plant loads 
from 4000 Ib per hour to 45,000 per hour. Load swings of 
15,000 to 20,000 Ib with only 3 to 4 lb variation in pressure. 

Finally, total repair costs only $188, while burning 34,962 


(vs previous stoker costs of $1000 a year) 


tons of coal . . . just slightly over % cent per ton of coal! 

The AE Vibra-Grate Stoker is the only stoker which 
combines the long life and low maintenance of water-cooled 
grates with the high efficiency of vibrating grate feed and 
controlled zone undergrate air. No other stoker cuts main- 
tenance costs so drastically, gives such highs in efficiency. 
Get the complete design and operating story. Write today 
to Dept. S-100 for our Vibra-Grate Stoker Catalog S-546-A. 


AMERICAN ENGINEERING COMPANY 
Division of United Industrial Corporation 
Wheatsheaf Lane & Sepviva St. * Philadelphia 37, Po. 


Canadian Subsidiories: Affiliated Engineering Corporation, Ltd., Montreal, P. Q. * Bawdin Industries Ltd., Toronto, Ont. 
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WESTINGHOUSE improves new transformers 
9 Ways with aid of REVERE ROLLED COPPER 
in coil winding 


New design extends range of lightweight 
pole-type transformers to 500 Kva 


In seeking to solve the problem of cross-sectional require- 
ments in the winding of conductors in low-voltage coils of 
large Distribution Transformers, Westinghouse design 
engineers noted that their primary concern was: How to 
reduce the number of individual conductors in the low- 
voltage windings. 


The final design is one which uses a sheet of copper 
across the width of the low-voltage coil so that one turn 
becomes one layer. The thickness of the sheet is varied to 
give the required sectional areas (see photo lower left). 


Westinghouse engineers, in collaboration with Revere and 
other suppliers, wrestled with the problem of securing a 
satisfactory sheet material for this purpose for over a year. 
The layer insulation was designed to be sufficient for turn-to- 
turn insulation; this eliminated, from an electrical standpoint, 
the need for insulated sheet copper. However, this method 
presented still another problem. For, to accomplish this, the 
copper sheet had to be sufficiently burr free to permit the 
use of a single sheet of thin layer insulation. The answer to 
this problem was the development of a smooth Revere 
Rolled Copper sheet, which contributed to giving the new 


Westinghouse sheet-wound copper design transformer the 
following outstanding advantages. 


1. A compact coil of great inherent mechanical strength 
against short circuit forces. 


2. Reduction in losses and impedance by reducing the 
high-low space to a minimum. 


3. Weight reduction directly through reduced mean turn 
and indirectly by eliminating coil bracing. 

4. More effective cooling obtained by removing coil blocks 
and braces. 


5. Total lower weight of unit which permitted extension of 
pole mountings to ratings which were previously available 
only in the substation type. 


Find out today how Revere Rolled Copper can be used to 
advantage in your coil winding application. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere im 1801 

230 Park Avenue, New York 17,N. Y. 

Mills: Rome, N. Y.: Baltsmore, Md.; Chicago. and 


Clinton, 111; Detroit; Mich.; Les Angeles, Riverside 
and Santa Ana, Calif; New Bedford. Mass.; Brooklyn. 


N. Y.; Newport. Ark.; Ft. Calhoun, Neb. Sales Offices 
én Principal Cities. Distributors Everywhere. 


PACE-SETTING sheet-wound coil design uses a sheet of copper across the 
width of the coil so that one turn is one layer of the Low-voltage coil. The 
new design has enhanced transformer performance and lightened the weight. 


ONE OF THE WESTINGHOUSE transformers—a 500 
Kva, 7200 Volt rating—incorporating the new design. 
Previously available only in the substation type. 
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Every business has a vital stake in the welfare of its community. The businesslike way to protect these 
interests is to support your community The United Way. Your United Fund or Community Chest Campaign 
takes care of many community needs without the confusion and waste of separate appeals. 

Your company can contribute in three important ways! m Make sure your company makes a generous 
corporate contribution. It helps protect the welfare of your employees and customers. g Help your employees 
meet their obligations through easy payroll payments. Experience shows this often doubles, even triples, 
results. m Stimulate executive participation in support of your local fund. Such participation helps safeguard 
the dollar investment made by your company and its employees. 

Remember, giving The United Way helps your community and your company. GIVE THE UNITED WAY 
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FLUOR 
oly-Grid 


highest 
tower 


maintenance 
% Fluor high impact polystyrene 


and linear polyethylene Poly-Grids cost 
provide more cooling 
per cubic foot, less maintenance, 


and longer service life than any other 
cooling tower fill now in use. Ui] , in 


COOLING afc. 


TOWERS 


PRODUCTS COMPANY 


A division of The FLUOR CORPORATION, Ltd. 
GENERAL OFFICES: 

P. O. Box 1267-8 

SANTA ROSA, CALIFORNIA 
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Powerscope ...A selective look at 


Crystal balling 


The favorite sport of energy-systems engineers, 
comparing future energy needs and sources, has as 
latest entry a report by R A Laubenstein and C Starr 
of Atomics International—“The availability of 
energy during the next century.” Assuming the 
U.S.A. will supply only its own needs, they find that 
for the period 1960 to 2060 we will need a total of 
11-billion-billion Btu, or let’s say 11 units, for all 
purposes. The authors estimate that we will get: 1.8 
units from uranium used in converter reactors (to 
generate electricity); 1 unit from wood, hydro- 
power and waste fuels; 1.4 units from oil, gas and 
oil shale; 6.8 units from coal. They predict that 
fossil-fuel costs will rise by 50% and processed 
uranium by about 25%. They guess that more fuel 
resources will be found in the rest of the world as 
other nations’ fuel demands rise. 


Aiming for the largest 


Ontario Hydro intends to build the largest 
thermal power plant in the world: its Lake- 
view Generating Station. The plant, now going 
up on Lake Ontario west of Toronto, will have 
six 300-mw units by the middle 1960's, First 
unit is scheduled to start running in 1961 and 
second in °62. Plant’s three stacks will be 490- 
ft high, 40-ft base dia and 24-ft cap dia. 
(McGraw-Hill World News ) 


Another largest 


World’s largest pumped-storage hydro plant is under 
construction on the Our River in Vianden, Luxem- 
burg. Plant will work in the West European grid 
and will be rated ultimately at 920 mva. There will 
be eight machines. First three have been ordered 
from Siemens-Schuckert and AEG of West Germany. 
The fourth has been ordered from Belgium. Each 
of the horizontal units has a separate pump and 
turbine with an electrical element working either as 
motor or generator. Upper basin stands 933 ft above 
the tailrace. The plant itself will be underground. 
(McGraw-Hill World News, Zurich) 


World's biggest puller 


A $9.5-million 3-year contract between MIT and the 
Air Research and Development Command of the 
U.S. Air Force enables erecting and administering 
a research lab housing world’s most powerful 
magnet. The MIT Magnet Laboratory will produce 
a continuous magnetic field of 250,000 gauss, about 
500,000 times greater than the earth’s magnetic 
field. It will be used to study the behavior of atoms 


and particles in solids, liquids and gases. The lab 
will have an 8-mw power plant to energize the 
magnet, with additional pulsed capacity of 32 mw. 
When in full operation in 1964, the laboratory is 
expected to have a $2 million annual research 
budget. 


A record for down under 


Australia’s first 100-mw generating unit, 
largest on the continent, started commercial 
operation in August, in New South Wales’ 
Tallawarra Power Station. A second 100-mw 
unit will start in "61. Each unit will generate 
750-million kwhr annually, 


Gas-storage mammoth 


Pacific Gas and Electric Company will start using 
an underground natural-gas storage field with the 
largest capacity in the U.S. this coming November. 
The nearly depleted McDonald Island natural-gas 
field northwest of Stockton, Calif. will be developed 
as a reservoir. By late 1961 the field will have a 
working storage of 30-billion cu ft, daily deliver- 
ability of 400-million cu ft. A cushion of 54-billion 
cu ft stays in the field to prevent water intrusion. 


English Channel power link 


A $1.7-million contract has been awarded Associated 
Electrical Industries Ltd and British Insulated Cal- 
lender’s Cables Ltd by the Central Electricity Gen- 
erating Board of England for their half share in 
laying a submarine cable in the English Channel. 
Electricité de France will appoint contractors to 
complete the other half of the link. The British will 
lay two 15-mile lengths of single-core cable, Trans- 
mission-tie capacity: 160 mw. The de cables will 
have 200 kv between lines and carry 800 amp at 
full load. They'll be able to carry 20% overload for 
30 min, This will be the heaviest load of de energy 
ever carried underwater. The connection is expected 
to net Britain annual savings of $700,000. Total in- 
vestment for Britain will run around $22 million. 
(McGraw-Hill World News) 


More power for space 


North American Aviation, Inc has developed a 
115/200-v 400-c 3-phase ac system using two 
40-kva generators to run at ambient tempera- 
tures varying from -65 to 600 F. Unit will 
see service in airborne and aerospace vehicles. 
Oil in the system works above its firepoint, so 
CO, fills all spaces where oil leaks may pos- 
sibly cause fire. 
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this month’s power-field happenings 


B G A SKROTZKI, Associate Editor 


Now you can lease your equipment 


A new leasing plan for the complete line of 
American-Standard air-conditioning, air-han- 
dling, air-pollution-control, fluid-drive, heat- 
exchanger, surface-condenser and steel-boiler 
equipment has been announced by the com- 
pany. Leasing allows users to control almost 
any kind of equipment without capital out- 
lay. Advantages of the plan as listed: leasing 
(1) frees working capital for other uses (2) 
offers flexibility of application that can adapt 
to specific needs (3) allows expansion or 
modernization with equipment that often 
pays for itself (4) enables the user to apply 
the cost of equipment te a contract. Option to 
buy is a standard part of the contract. 


Wage-costs study by the French National Institute 
of Statistics and Economic Studies shows startling 
difference between U.S. and European countries. 
Here’s comparison of hourly wages and percentage 
going for fringe benefits : 

United States $2.68 17% 
Sweden 1.08 13 
Belgium 0.74 24 
United Kingdom 0.77 12 
France 0.71 34 
West Germany 0.78 31 
Italy 0.61 43 
Netherlands 0.57 23 
Switzerland 0.77 13 


OHI anniversary 


Oil Heat Institate of America will celebrate its 
75th anniversary during the week of October 
9. This marks three-quarters of a century of 
central heating with oil. OHI president Fred 
Heany predicts the home of the future will be 
completely powered by oil, including heating, 
air conditioning, lighting and appliances. 


Technical education—Russian style 


U.S.S.R. tries to admit not more than 20% of their 
high-school graduates to higher education in the 
vuzes. Remaining 80% must work in industry be- 
fore being allowed to continue their education. Even 
the “college” student must spend 114 years in in- 
dustry as part of his 54-year course of study. 
Faculty members work with the students as they 
do their industrial stints, Theoretical and mathe- 
matical content of study courses is above that given 
in engineering schools in the U.S.A. Technicums 
graduate about 250,000 annually to work as tech- 
nicians, They have had more math than the 16,000 
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graduates of our comparable technical institutes. 
The U.S.S.R. technician is of higher grade than 
ours. Of the 108,000 engineers graduated annually 
in the U.S.S.R. many are put to work as technicians 
and even as industrial workers. About one-third of 
institute and engineering students are women, but 
few earn administrative positions later. The U.S.S.R. 
has a broad program of continuing education 
through evening, correspondence and refresher 
courses. The technical worker and engineer enjoy 
prestige and relatively high income. 


National Power Conference 


The ASME and AIEE join together in Phila- 
delphia on Sept 21-23 at the Bellevue-Strat- 
ford Hotel. Reason: their fourth annual Na- 
tional Power Conference. The 3-day meeting 
will cover power-plant automation, service re- 
quirements for industrial customers of elec- 
trical utilities, progress in economic power 
production and the coordination of genera- 
tion, transmission and distribution of energy. 
One session will take a look at power genera- 
tion’s future and the challenge it offers to the 
young engineer. 


Modernizing the Navajo 


If agreements reached between the Navajo Tribal 
Council, Utah Construction and Mining Co and 
Arizona Public Service Co are approved by the U.S. 
Dept of the Interior, the utility will build a 350-mw 
coal-fired plant on the Navajo Reservation near 
Shiprock, New Mexico. Sub-bituminous coal will 
be mined from 24,320 acres of undeveloped tribal 
lands. The Four Corners Power Plant will go up on 
1250 acres leased by the Tribal Council to the 
utility. Project agreement includes wholesaling 
power to the Navajo Tribe, providing a commercial 
market for Navajo coal, payment of mining royalties 
to the tribe, and municipal and industrial develop- 
ment on the reservation. (McGraw-Hill Pacific 
Coast News) 


Red power plant to India 


The U.S.S.R. will supply India with equip- 
ment for its lignite-burning Neiveli Station. 
Projected for an ultimate capacity of 300 mw, 
the first two units will be shipped in 1960 
and the rest in 1961. The Russians are also 
building a 25.4-mw turbine-generator unit for 
the second Hirakud hydropower Station on 
the Mahandadi River in the state of Orizea. 
Hirakud, a multipurpose project in India’s 
first 5-year plan, powers the million-ton 
Houkala steel plant. (McGraw-Hill World 
News) 
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MANY FAST’S HAVE BEEN 


It’s a fact. There are plenty of 
cases where Fast’s Couplings 
have been in service 20 to 40 
years. And some of our more 
enthusiastic engineers say a 
Fast’s should last forever if it’s 
properly applied, installed and 
lubricated. Whatever opinion 
you accept, you can bet Fast’s 
Couplings will give you the 
same smooth-running, low- 
maintenance, long-lived per- 


WORKING LONGER THAN YOU 


formance that makes them the 
choice of more equipment 
manufacturers than any other 


gear-type coupling. 


For example, Fast’s Coupling 
No. 1347, shipped in July, 1922, 
is still in service—and the cus- 
tomer is just ordering his first 
spare coupling 38 years later. 
Koppers Company, Inc., 1109 
Scott Street, Baltimore 3, Md. 


FAST'S COUPLINGS 


Engineered Products Soild with Service 


THIS SELF-CONTAINED 
FLUID COOLING SYSTEM 


gives most accurate 
temperature control 


Applied in cooling industrial machines or 
processes to temperatures approaching the 
ambient wet-bulb, the NIAGARA Aero HEAT 
EXCHANGER is independent of any more 
than a nominal water supply or disposal. The 
coolant system is a closed one, free from dirt 


and maintenance troubles. 

Heat is removed from your pro- 
cess at the rate of input, giving you 
precisely the t>mperature you re- 
quire and assuring the quality of 
your product. Heat may be added 
to prevent freezing in winter or for 
better control in a warm-up period. 
Liquids or gases are cooled with 
equal effectiveness. 

Heat is rejected outdoors. Only 


the little water evaporated on the 
cooling coils in the air stream, or 
discharged to prevent hardness 
build-up, is consumed. 

Niagara sectional construction 
saves you much installation and 
upkeep expense, gives full access to 
all interior parts and piping. Your 
equipment always gives you full 
capacity and “new plant” efficiency. 


Write for Niagara Bulletin No. 132 for complete information 


NIAGARA BLOWER COMPANY 
Dept. P-9, 405 Lexington Ave., New York 17, N. Y. 
District Engineers in Principal Cities of U. S. and Canada 
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Six-story generator houses 
12,000 Ib of capacitors 


Joslyn Mfg and Supply Co designed 
and fabricated this new generator to 
provide current for making discharge- 
current-withstand tests on lightning- 
protective devices and to serve as 
initiating generator for duty-cycle or 
power-follow tests. Weighing a total 
of 20,000 Ib, unit has energy rating 
of 45 kw per sec. Output voltage may 
be 300 or 150 kv with short-circuit 
delivery of 90,000 and 125,000 amp 
respectively. 

Joslyn chose 300-kv output voltage 
to permit discharge-current testing of 
valve type arresters without having 
to section them for single testing. A 
lower-voltage surge generator could 
not pass high discharge currents 
through complete h-v valve arresters 
because arrester impedence is too 
high. 

Unit is made of aluminum plate 
supplied by Kaiser Aluminum. Alu- 
minum has high conductive and non- 
magnetic properties and also keeps 
down unit’s weight. 


Exotic materials 
get a hard look 


Exotic metals can transform space- 
age dreams into reality, once engi- 
neers figure out better ways to 
machine them, then join them to- 
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Want minimum maintenance 
on a dual-fuel engine? 


—STANODIESEL Oil M 


Stafford, Kansas Light Plant finds this lubricant helps 
hold down maintenance and operating expense 


Quick facts about 
STANODIESEL Oil M 


Keeps crankcase, pistons, cylinder 
walis clean. 

Combats deposit and wear prob- 
lems imposed by ec y fuels. 
Maintains film on difficult-to-lubri- 
cate parts. 

Eliminates fuel injector and pump 
sticking caused by deposits on in- 
jector barrel and plunger where fuel 
and lube oil mix. 


Bill Ray, (left), Standard Oil lubrication specialist calls on Stafford city superin- 
tendent LeRoy Priess. Rendering technica! assistance to cust $ such as this 
is Bill's job. He is qualified for it through seven years’ service with Standard 
Oil Company. Bill is a graduate of Wichita University. 


From February, 1953 to April, 1959 a 1,280 hp., 720 
rpm., dual-fuel engine at the Stafford, Kansas 
Municipal Light Plant generated more than 12.5 
million kilowatt hours in 29,780 hours of opera- 
tion. At the end of this period the top piston rings 
were replaced; however, the amount of wear was 
almost too small to measure. Rings, pistons and 
cylinder walls showed only a negligible amount 
of carbon and varnish. Lube oil consumption was 
7,399 gallons or 1,697 kw. hours per gallon. 

You can get this kind of service with Stanopreset 
Oil M. The oil's superior base stock, coupled with 
its additives gives you these maintenance and 
operating savings: low oil consumption, reduced 
port deposits, fewer stuck rings, less need for ring 
replacements, less cylinder wear, lower filtration 
costs and fewer bearing problems. 

Learn more about Sranopreser Oil M. Call the 
Standard Oil office near you in any of the 15 
Midwest or Rocky Mountain states. Or write 
Standard Oil Company (indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois. 


You expect more from STANDARD 
and you get it! 


Piston after 29,780 hours. Virtually no 
carbon deposits or varnish are visible. 
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Skid-mounted ‘package’demineralizers 
available promptly from Permutit 


Just connect the influent, effluent and 
waste lines, and this “package” de- 
mineralizer will go to work for you. No 
field assembly costs, no delays, no capi- 
tal tied up in construction. 

It's one of several demineralizing 
systems now available as pre-assem- 
bled packages from Permutit. They're 
skid mounted, and most models can be 
shipped promptly from stock. 

You save testing expenses, because 
these package units are pretested, fac- 
tory-guaranteed units. 

Here are some of the “package” 
units now available: 

12”, 15”, 20”, 24” Mixed-Bed De- 
mineralizers provide flow rates up to 
20 gpm (50 gpm for polishing). All of 
these units are capable of producing 
demineralized water with an average 
of over 6,000,000 ohms specific resist- 
ance, or about 0.05 m dissolved 
solid content—all sential e from stock. 
16”, 24”, 30” Diam. Single Bed De- 
mineralizers are available as cation 
exchangers and as anion exchangers— 
both strong base and weak base. Flow 
rates up to 30 gpm. All components 
are carried in stock—permitting prompt 
delivery of two-bed systems for mee 
field assembly—or available as a pre- 


fabricated package, similar to picture 
above. 


Non-Regenerable Demineralizers are 
available for those applications where 
it is more pcr p to discard the 
resin and replace it than to regenerate 
it. For example, demineralizers used 
for radioactive waste clean-up, and for 
polishing ultra-pure or “ultimate” 
water, may be of this type. Available 
from stock. 


MBD-6A Mixed-Bed Demineralizer for 
laboratory use, demineralizes 1 to 2 
gpm of water to a low total solids, low 
CO: and low silica content. Unit is 6” 
in diameter. Available from stock. 

More detailed information on Per- 
mutit Packaged Demineralizers is given 
in Bulletin 4721. For your free copy, 
write our Permutit Division, Dept. PO- 
90, 50 West 44th Street, New York 36, 
N. Y. In Canada, The Permutit Com- 
pany of Canada, Ltd., 207 Queen's 
Quay West, Toronto 1, Ontario. 


*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
—— and experience in solving 
problems involving fluids. 


AX PFAUDLER PERMUTIT 


Specialists in FLUIDICS . . . the science of fluid processes 
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gether. Currently, research is under 
way on two fronts. At the University 
of Michigan, a mechanical engineer 
seeks a formula to predict how physi- 
cal properties of new materials will 
affect the way they can be machined 
into useful products. In New York, 
a technical session discussed improved 
ways to weld the new metals. 

Better welding processes are neces- 
sary if we are to use exotic metals 
effectively, keep product costs low, 
J J Chyle, director of research for 
the A O Smith Corp, told a recent 
meeting of the ASME. Chyle de- 
scribed several new processes, among 
them electron-beam, friction and 
electroslag welding. 

Dynamic way to shape metal parts 
was described at the same session. 
According to Vasil Philipchuk of 
American Potash and Chemical Corp, 
a metal can be forced into the de- 
sired shape by explosion: charge is 
set off and pushes the metal into speci- 
fied mold. This method, he said, 
works on parts ranging from a few 
grams to over two tons, can also be 
used to make welds. It has tested 
successfully on metals such an tan- 
talum, uranium, berryllium and zir- 
caloy, as well as familiar steels, 
magnesium, copper and nickel alloys. 

At the U of Mich, Associate Prof 
Joseph Datsko is beginning a 3-year 
study financed by National Science 
Foundation. He will examine mate- 
rials for the influence of their physi- 
cal properties on machinability. Goal: 
a scale or equation to quantitatively 
determine behavior of new materials, 
bypassing costly and time-consuming 
empirical machining tests. High-tem- 
perature - resistant materials, ferrous 
compounds and nonferrous metals 
and plastics will all come under study. 


Electrostatic precipitation 
called economic refining 


Electrostatic treatment of petroleum 
streams to remove impurities was 
termed a “relatively new but highly 
acceptable engineering advance in re- 
finery technology” that also cuts 
refining costs. H-y de precipitation 
equipment has been used successfully 
in the chemical treatment of all dis- 
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HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


FOR ALL PRES 
FORALL TEMPER 


‘A TYPE FOR EV 
$! 


Standard & Double) 
Extra Heavy 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Yg” to 3”; 


6000-Ib. sizes Ye” 
to 2”. 


GASKETLESS 
CUP-ORIFICE 
UNIONS 


Choice of stainless 
or carbon steel cup- 
type plate. 3000- 


Ib. service. 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-Ib. 
— only. 


(FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends. 
3000-Ib. and 8000-Ib. 


Write for Catalog 60 
Showing the Complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE & 
FITTINGS COMPANY 


CATAWISSA, PENNA. 
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tillates from naphtha to the jube-oil- 
boiling range, R J Phillips and J R 
Humble Jr, from Howe-Baker Engi- 
neers, Inc, told the 42nd National 
Meeting of the American Institute of 
Chemical Engineers in their paper, 
“Flectrostatic precipitation in treat- 
ing petroleum streams.” 
Electrostatic precipitation has nu- 
merous advantages over gravity set- 
tling, most of which result in savings 
for the refiner, they said. Some ad- 
vantages: lower carryover of the dis- 
continuous phase, fully automatic 
operation; ease of operation; reduc- 
tion in final and intermediate stor- 
age-tank requirements; no salt dry- 
ing, clay filtration or air brightening; 
reduced chemical consumption in 
treating operations; reduced pollu- 
tion; virtual elimination of mainte- 
nance; improved acid-sludge quality 
and pumpability during acid treating. 


City of Long Beach starts 
sixth gas-compressor station 


New gas-compressor station at Long 
Beach, Calif. is a $2,500,000 ultra- 
modern fully automatic facility. Un- 
usual octagonal compressor houses 
four 550-hp gas-engine-driven recip- 
rocating compressors encircling a 10- 
ft gas-suction sphere. A doughnut 
ring around the sphere provides gas 
discharge. 

Central control console automati- 
cally operates entire plant and can 
also control valves miles away in the 
city’s distribution system. Installa- 
tion includes a 174-ft 5-million-cu-ft- 
capacity gas holder. In addition to 
city gas supply, station provides 100- 
psig gas for adjoining So. Calif. Edi- 
son power plant. 


Man-machine interrelation 
has the experts guessing 


Computers are making news these 
days. One expert expects computer 
advancement to be the major break- 
through of the 60's. One university 
has a program under way to human- 
ize the computer—teach it to think 


PRESSURE 
CONTROL 


FOR AIR OR GASES 


New low pressure dia- 
phragm control for 
gases or air. Can be 
used three ways; for 
pressure, negative 
(vac.) pressure or dif- 
ferential pressure. 
Two operating ranges, 
1.0° to 30.0" and 1/2 to 
5 psig. 


External Adjustment 
Sealed mercury contact 


Visible calibrated dial 
Visible on-off circuit 


Repetitive trip point 


WRITE FOR BULLETIN PG 


in, wl 

THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 
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BRIDGEPORT ANNOUNCES 


new condenser tube alloy 
radically reduces biofoulin 


\fter cleaning, the Alloy 77 tube (top) shows considerably less corrosive attack than the 
aluminum brass tube (bottom). Both tubes were exposed to identical operating conditions. 


Metallurgical history is being made by Bridgeport’s use of Mercury 
as the corrosion inhibitor in Alloy 77, the first completely new con- 
denser-tube alloy developed in years. Startling advantages for this 
alloy have been uncovered during 18 years of continuous laboratory The edvantages of Alley 72 tieue heen preven 
and field service tests. time and again in sea water, fresh water 
Alloy 77 does what has never been done before in the control of bio- and brackish water. Check these advantages: 
fouling. The Mercurial Brass Alloy kills living biorganisms before 1, Radically reduced biofouling 

they have a chance to attach themselves to tube interiors. Costly 2. Higher transfer efficiency 
chlorination treatments are reduced and no unusual cleaning 
methods are needed. 

Chlorine Dollars, Cleaning Dollars, Lost Heat Transfer Efficiency 
Dollars can be saved when you tube or retube with Bridgeport Alloy 
77. Full details can be had immediately from our Technical Data 
Folder. A request to Dept. 5409 for “77” will get you your copy. 
*U.S. Patent No. 2,897,374, May 19, 1959 


BRASS COMPANY 


Bridgeport 2, Connecticut —Specialists in Metals from Aluminum to Zirconium 
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3. Excellent general corrosion resistance 
4. Forms soft, thin, powdery scale 

5. Simple, easy cleaning 

6. Field tested performance 
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and add alarm for 
approaching low water 
level if desired... 


Dual fuel cut-out control. 
fuel cut-out and electrode-operated low water 


3. 
4. 


Pipe one device for 
double protection 


Reliance Levalarm EA-100P 


Using but one water chamber — one set of pipes to boiler 
— this new Reliance Fuel Cut-out and Alarm control gives 
you two efficient devices in one. 


At one end (right hand above) a positive float-operated switch cut-out; 
at the opposite end, an electrode-type control using U.L.-approved 
transformer-relay hook-up — completely independent of the float-type 
control but employs a common water chamber. 


Check these possible use-combinations of the Levalarm EA-100P: 


1. 
2. 


Gecndaanmand fuel cut-out and float-operated low water alarm. 


Float-operated fuel cut-out and electrode-operated fuel cut-out 
and electrode-operated low water alarm. 


This Levalarm is the convenient answer in cases where two independ- 
ent fuel cut-outs are required. 


And this Levalarm provides outstanding additional safety to the 
operation of factory assembled boilers. 


Write today for full description of this new safety device. 
The Reliance Gauge Column Company « 5902 Carnegie Avenue « Cleveland 3, Ohio 


Reliance 
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like a man, But dissenting voices are 
still heard, notably at Ann Arbor, 
where a U of Michigan prof points 
out that man himsel/ may be the ideal 
small, general-purpose computer. 
Increasing use of computers in in- 
dustry will be automation’s “great 
development” of the 1960's, says Dr 
R C Langford, director of engineer- 


ing for Daystrom, Inc. Computer , 


control should concentrate on aspects 
of industry that relied in the past on 


the mental faculties of man-—obser- . 


vation, calculating skill and reaction 


time. C C Lasher, manager of the | 


General Electric Company Computer 
Dept, predicts that 80% of electronic 
computers sold in 1970 will be used 
in applications unheard of today. He 


expects total industrial volume of | 


electronic automation to top $20 bil- 
lion by then. 


One way to improve the computer , 
is to make it more and more in the , 


image of a man. With a new 220 
electronic computer, the gift of Bor- 
roughs Corporation, California In- 
stitute of Technology hopes to take 
a giant step toward unlocking the 


secrets of creative thinking. This , 


joint biology - electrical - engineering 
project aims to produce a cross-pol- 
lination between disciplines of biology 
and machine systems, Benefit to in- 
dustry may be a “new generation” of 
computers more closely paralleling 
the human thought process. 

IBM president T J Watson Jr re- 
ports that a survey of 18 large in- 
dustrial firms shows them employ- 
ing 1000 special systems people. 


Seven years ago, only five of these’ 


firms had any systems men at all. 
With computer applications bound- 
ing ahead, he concludes, a sharp in- 
crease is needed in engineering’s new 
class, the computer professional, 
One solution to this manpower 


shortage: the IBM Systems Research : 


Institute, a graduate-level school with 
curriculum including case studies in 
systems design, workshops in sys- 
tems planning, advanced programing. 
First group of 30 students will be 


enrolled this fall. Entrance require- 


ments are going to be stiff, but they're 


shooting for an eventual 400 grad-, 


uates a year. 
So it’s pretty well agreed that the 


computer will be a fixture in our in- 
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General Electric turbine design engineers: A. W. Rankin and J. E. Downs 


NOW BEING BUILT FOR 
CLEVELAND ELECTRIC ILLUMINATING 
COMPANY 


First Pre-Engineered 
Tandem-Compound, Triple-Flow, 
Reheat Steam Turbine, 
With Higher Ratings, 
Improved Performance 


Design progress allowing all high-tempera- 
ture parts to be combined in one casing is 
the key to General Electric's improved 
tandem-compound, triple-flow turbines. 
Now available in ratings up to 300,000 kw, 
the first installation of this design will be 
at the Lake Shore Plant of Cleveland 
Electric Illuminating Company. 


By combining all the high-temperature 
parts into the first span, the pressure and 
temperature differential across the single- 
flow and double-flow spans has been 
decreased. This allows a stronger rotor 
assembly through selection of rotor ma- 
terials with low-temperature properties, 
including high ductility. 


For improved performance, an extraction 
may now be added ahead of the last stage in 
the single-flow section; steam flow reduced 
with a new double-flow hood; and steam 
losses cut with new end packing. 244-80 


GENERAL @@ ELECTRIC 
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Here Are Some Of The Features 


Which Make General Electric Pre-Engineered 
Steam Turbines Your Source Of Profitable Power 


IMPULSE-TYPE CONSTRUCTION 


Maintains high efficiency 
Lowers maintenance costs 


CASING DESIGN 


Maintains high efficiency 
Provides greater availability 
and reliability 


TRUE CENTER LINE SUPPORT 


Maintains high efficiency 
Reduces installation and 
maintenance costs 


ROTOR CONSTRUCTION 


Provides greater availability, 
easy operation 


REMOVABLE RADIAL SPILL STRIPS 


Reduces installation and 
maintenance costs 
Provides greater availability 


TAPERED LAND THRUST BEARING 


Increases reliability 
Provides greater availability 


Impulse-type construction reduces pressure drop across the 
buckets allowing for greater clearances while maintaining 
high efficiency. Rugged design further minimizes possible 
damage caused by foreign matter. 


Symmetrical design minimizes casing stresses and dis- 
tortion with temperature changes. Location of inlet valves 
on the upper and lower casings inherently minimizes en- 
trained steam, resulting in faster governing. 


This construction minimizes distortion and misalignment 
during operation thereby maintaining proper spill strip and 
packing clearances. The easy-alignment feature of this con- 
struction means much less installation time spent on align- 
ment. 


Greater rotor stability is achieved because of improved 
heat transfer through integral wheels and with external 
dovetails which avoids cramping the shaft. 


The spill strips incorporate separate name strips that 
are inserted in the outer ring of the diaphragm. Because 
the diaphragm rings contain the nozzles a the following 
ata. they are designed to maintain proper clearances 
under all operating conditions. These strips are inserted in 
the diaphr a are easily replaced—merely by removing 
the old spill strip and sliding in the new one. 


The bearing can carry higher thrust load than any other 
commercially available turbine thrust bearing. Because of 
its high unit loading capacity, this bearing is capable of 
handling maximum possible thrust in either direction. 


When planning for your additional generating capacity be sure to 
consider these and other features which make General Electric steam 
turbine-generators your best source of profitable power. Contact your 
nearest General Electric Apparatus Sales Office for more information. 


General Electric Company, Schenectady, New York. 
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3600-rpm, tandem-compound 
triple-flow, reheat steam turbine 
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General Electric 
Pre-Engineered 
Steam Turbines 


THAT CAN BE ADAPTED 


3600-rpm, tandem-compound, 


double-flow, reheat steam turbine TO YOUR SPECIFIC 
LOAD REQUIREMENTS 


3600-rpm, tandem-compound, 
triple-flow, reheat steam turbine 


3600 /1800-rpm, 
cross-compound, single-flow, 
3600-rpm, tandem-compound, reheat steam turbine 
four-flow, reheat steam turbine 


3600 /1800-rpm, 
3600 /1800-rpm, cross-compound, cross-compound, double-flow, 
four-flow, reheat steam turbine reheat steam turbine 
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Hoffman Industrial Specialties for air, water, steam or other fluids 


Do you have a 
Pressure Reducing 


PROBLEM? 


Hoffman Pressure Reducing Valves are designed and engi- 
neered for a wide range of applications where pressure of 
fluids must be reduced from a higher initial pressure to a 
lower secondary pressure. Single seated, dead-end or con- 
tinuous operation. All parts are renewable and interchange- 
able. Valve seat and disc can be changed without removing 
valve body from the line. Easily adaptable to a wide variety 
of services, depending on the type diaphragm and disc 
used. Hoffman has Pressure Reducing Valves for heating 
equipment... process work . .. air conditioning . . . water, 
air, or gas. Check your requirements! Select the Hoffman 
Valve you need! Or write for further information! 


PRESSURE REDUCING VALVE SELECTION CHART 


700 | 710 | 715|720S\720w| 740 
SIZE—Inches 4-8" | 2-4" | 54-6" 
MAX. INITIAL PRES. PS! 200 250 250 
MAX. REDUCED PRES. PSI 125 125 | 1 
MIN. REDUCED PRES. PS! 15 5 
‘STEAM SERVICE 
WATER SERVICE 
AIRSERVICE 
GAS SERVICE 
OIL SERVICE 
SINGLE SEATED 
‘DOUBLE SEATED 
SPRING LOADED DIAPHRAGM 
CONTINUOUS SERVICE 
DEAD END SERVICE 


*When specified, diaphragm must be changed from phosphor bronze to rubber. 


1700 West 10th Street, indianapolis 7, indiana 
Valves, Traps, Strainers, Pumps, Regulators + Sold by leading Wholesalers of Heating Equipment 
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BURBANK CHOOSES SWECO 
CUSTOM-ENGINEERED 
POWER PLANT EQUIPMENT 


Steam Jet Ejector-Reboiler inter and 
After Condenser Unit designed to 


remove ammonia and other non- 
condensibles from Burbank’s 
ject d drains. 


Feedwater Heaters, high-pressure 
all-welded type units, condense 
bleed steam and heat feedwater. 


Surface Condenser, with 38,920 sq. ft. area and 
weighing 125 tons, condenses steam from 
44,000 KW steam turbine-generator. Neoprene 
lining of water boxes, covers and manhole 


plates provides protection against corrosion. 


One of the largest surface condensers 
shipped completely assembled was 
custom-engineered and constructed by 
Sweco for the City of Burbank, California. 
Performance efficiency is above customer 
specifications ... Winkler tests show zero 
oxygen in the condensate from full to 27% 
load ... less than 4°F. terminal difference 
is recorded at full capacity. 

A Sweco Ejector-Condenser unit with 
patented reboiler removes non-condensible 
contaminants from ejector-condenser 
drains. Sweco Feedwater Heaters, too, are 
an integral part of Burbank’s recent 60% 
expansion of power plant output. 
Leading power engineers look to SwEco's 
broad experience in custom-engineering 
and manufacturing shell and tube equip- 
ment. Illustrated literature on Sweco 
power plant equipment is available; write 
to Dept. 15-393. 


pil Southwestern 
Engineering 
SWECO Company 


4800 Santa Fe Avenue, Los Angeles 58, California 
Engineers - Constructors - Manufacturers 
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dustrial future. But should it play 
the lead, or a supporting role? Ward 
Edwards of the U of Michigan Dept 
of Psychology thinks we may be mak- 
ing too much of the machine. His 
idea: design complex man-machine 
systems to make maximum use of 
human skills, letting computers pick 
up what's left. “Human-centered” 
design approach may produce better 
and cheaper results, Edwards says. 
Man far excels machines in many 
areas, including pattern recognition 
(reading aerial photos, for example), 
long-term memory (but machines win 
out over the short haul), judgment 
based on experience and contradictory 
facts, and reliability — well - trained 
men almost never make systematic 
errors; their tubes don’t burn out. 

As one designer put it, “man is the 
only small, general-purpose computer 
which is mass-produced free by un- 
skilled labor.” Perhaps, in the final 
analysis, man himself is the ideal 
thinking machine. Man is the boss, 
conceiving and designing machines 
only to relieve him of details and 
do the coolie labor. 


Atomic-fired boiler 
may soon be industrial reality 


Advances in miniaturization will 
bring the atomic-fired boiler to the 
industrial, commercial and _institu- 
tional market sooner than most of us 
realize, says Russell E Emrich Sr, 
president and general manager of 
Boiler Engineering & Supply Com- 
pany, Inc. Managements in com- 
merce, institutions and industry— 
along with householders—have cast 
envious glances into the future to 
contemplate atomic - energy - boiler 
plants for their own specific opera- 
tions. Atomic energy for boiler heat 
is not as visionary as it might seem. 

“Boiler manufacturers are inter- 
ested in three distinct avenues of 
approach to the use of atomic en- 
ergy,” Emrich observed. First pos- 
sibility would replace burner and 
furnace with a battery-like atomic 
charge, or burner and furnace of 
process and comfort-heating boilers 
might be replaced by some sort of 
electrical element in an electric-boiler 
design. A third possibility is that 
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designed to solve a universal maintenance problem... 


first manual impact wrench that works... 


LOOSENS THE TOUGH NUTS 
EVEN POWER WRENCHES CAN'T BUDGE! 


® Loosens “frozen” nuts in seconds 


There's never been anything like Swench 
before. It is an entirely new concept in 
wrench design. Swench is the world’s 
only manual impact wrench. Here's what 
Swench means to you... 


NEW SPEED— Nuts that previously had 
to be burned off can now be “Swenched 
off’—with unbelievable ease—by one 
man—in a matter of minutes, 


NEW EASE—Only Swench in its torque 
class is truly portable . . . lets you take 
the wrench to the job—anywhere—with 
no auxiliary equipment, no power con- 
nections. 


NEW SAFETY— With Swench there's no 
back-breaking, knuckle-knocking strug- 
gle... no dangerous handle extensions 


See for yourself! Swench is so differ- 
ent from anything you've experienced, 
ou'll have to see it in action to be- 
lieve it. For a quick and convincing 
demonstration, contact Marquette. 
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... no sudden release of a frozen nut... 
noshock transmitted through the handle. 


NEW POWER—Swench, size for size, 
gives greater—and more effective— 
torque than power wrenches . . . multi- 
plies torque applied to handie over 
1500%, (yet all Swench’s power is built 
into the wrench itself). 


NEW ECONOMY—Swench saves in 
many ways . . . no auxiliary equipment 
to maintain and man, no costly upkeep 
on the wrench, no man-hours fighting 
frozen nuts—and Swench costs less than 
half as much as wrenches with compa- 
rable impact power. 


NEW VERSATILITY—One Swench can 
handle more bolt sizes than any power 
wrench . . . loosening or tightening re- 
quires no special adjustments. 


NEW TENSIONING ACCURACY— Precise 
tightening is assured with Swench, fol- 
lowing simple instructions. 


® 


® Tightens nuts to maximum practical tightness 


INSIDE STORY — How is all this possible? 
Unlike power wrenches that deliver 
many tap-like blows, or ordinary manual 
wrenches that apply steady torque, 
Swench builds up power in its super- 
strong spring for a mighty wallop that 
is released as torsional impact every 
time the handle is advanced slightly 
more than 30 degrees. 


Write for further information, 


“When you're up against the tough nuts . . . 
Don't wrench it... SWENCH it!” 


MARQUETTE DIVISION 


CURTISS 


WRIGHT 


CORPORATION - 1163 GALEWOOD DRIVE, CLEVELAND 10, OHIO 
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Pump and Turbine Completed for the Huge 


Pumped Storage Power Station 


Hitachi, Ltd. has recently completed a mammoth vertical 

shaft 56,500 kW turbine pump for delivery to the 

Morozuka Pumped Storage Power Station in Japan to 

oo surpass world level in this field. This turbine pump is 

C Pump scheduled to be installed with a 58,000 kVA/56,500 

kW generator-motor and a 53,000 kW turbine, also of 
the Hitachi make. 


This pump is to be operated on surplus power when it 
becomes available on such occasions as rainy seasons or 
midnight operations for pumping up water to the 
reservoir. The water stored this way is used to increase 
power output of the station in the peak-load period. 


pitachs. Ltd. 


Toye Jopan 
Cable Address: “HITACHY” TOKYO 
The Specifications of the various parts are as follows: 
Quantity 18.6 m3/s Generator-Motor Output 58,000 kVA (Generator) 
Total Head 241.4m 56,500 kW (Motor) 
Speed 300 rpm Voltage 11,000 V 
Effective Head 222 m Current . S045 A 
Ovtput 53,000 kW Frequency 60 cycles 
Speed a 300 rpm Speed 300 rpm 
Beside the above, Hitach:, utd. also made and delivered automatic operational control equipment, transformers, switch- 
boards, A.C. circuit breakers, overhead travelling cranes ond other equipment for the Morozuka Power Station. 
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WITH THIS 
“GUARANTEE 


GUARANTEED TO HEAT WATER 
, TO A HIGHER TEMPERATURE 

IN LESS SPACE THAN ANY 

OTHER FEEDWATER wees 


STICKLE OPEN COIL 
FEEDWATER HEATER 


Only Stickle open coil tray-type feedwater heaters 
are backed by this important guarantee. And the 
guarantee has been unchallanged since 1912 when 
Stickle built the first unit of this type. Some early 
models are still in continuous operation after 46 
years! Now custom built in deaerating and non 
deaerating types, in a wide variety of styles, to 
meet each space and storage requirement. Capacity 
range from 3,000 to 300,000 pounds per hour. It 
pays to specify Stickle. 


PREE BULLETIN! 
For helpful data on feedwater 
heaters, and a look at the var- 
ious Stickle models, write for 
12-page Bulletin 117-A. 


STICKLE STEAM SPECIALTIES CO. 
2265 Valley Ave. * Indianapolis 18, ind. 
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heat will be distributed from atomic 
plants and some sort of liquid-to- 
water heat exchanger will become 
the boiler of the future. 

As shown in the past, development 
in heating-equipment design pro- 
gressed from wood to coal to oil to 
gas models as each fuel became com- 
mercially practicable. The boiler 
manufacturer may take the next step, 
going on to design pressure vessels 
using atomic fuels. 


Nehru commissions Kundah, 
Canada-India power project 


Madras — (McGraw-Hill World 
News) Sixth hydroelectric project for 
India was recently commissioned 
when workers turned the first gen- 
erator on in Prime Minister Jaw- 
aharlal Nehru’s presence. The $70- 
million Kundah project received $25- 
million support from Canada under 
the Colombo Plan. 

Located in the South-Indian state 
of Madras, Kundah already repre- 
sents three years of work. It’s ex- 
pected to be completed in three stages. 
India plans construction of four 
power stations and an auxiliary, to 
generate a total 420,000 kw. 

First power station — generating 
181,000 kw for the grid—will be 
completed next year. This station will 
have two multiple-jet (five jets) im- 
pulse type vertical turbines rated 
28,750 hp at a net head of 1040 ft, 
428 rpm. Each turbine will be cou- 
pled to a generator rated 24,000 kva. 

Kundah’s transmission system com- 
prises 287 miles of 230-kv single- 
circuit line and 30 miles of 110-kv 
double-circuit line-—a big project 
even by Western standards, according 
to Canadian Supervising Engineer L 
G Grandy. 


Reactor vessel travels 500 
miles to nest in atomic plant 


A 230-ton reactor vessel was swung 
by cranes onto trains, river barges 
and land trailers to make a trip of 
over 500 miles from its birthplace at 
Babcock & Wilcox’s Baberton, Ohio 


works to a new home, Consolidated 


one else will be! 


24th NATIONAL 
EXPOSITION 
OF POWER & 
MECHANICAL 
ENGINEERING 


AUSPICES ASME 


NEW YORK COLISEUM 
NOV. 28—DEC. 2, 1960 


MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 
480 Lexington Ave., New York 17, N. Y. 
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Cuts the cost of steam 


A STANDOUT UNDER ANY TEST 


DETROIT ROTOSTOKER C-C 


In any test you 


want to apply 
DETROIT 
ROTOSTOKER C-C 
(Continuous Cleaning) 


will stand out 


Detroit RotoStoker C-C (Continuous 
Cleaning) with reciprocating grates 
that continvously clean the fire and 
discharge ash ot the front, where it 
may be taken from the ash pit at 
floor level if desired, avoiding need 
for a basement ash bunker. High 
sustained efficiency, high availability 
low power for operation — For boiler 
capacities from 5,000 to 75,000 


Efficiency, availability, flexibility under fluctuating 
load, ability to burn good or low grade coals or 
waste materials, durability, low parasite power 
consumption and low maintenance. RotoStoker C-C 
scores high on all points. 

Among those who have tested the RotoStoker 
C-C — found it a winner — are such well known 
names as: 


Allied Chemical & Dye Corporation 

Alpena Power Company 

American Cyanamid Company 

American Radiator and Standard Sanitary Corp. 
The Electric Auto-Lite Company 

Automatic Electric Company 

Carlisle Tire & Rubber Company 


Columbian Carbon Company RotoStoker cc is typical of the Dependable Detroit 
Darling and Company Line which includes stokers for efficient firing of 
E. |. du Pont de Nemours and Company boilers from 3,000 to 400,000 pounds per hour 
General Motors Corporation ‘ 
General Tire & Rubber Company steam capacity. 
prion Board etd Paper Company, Inc. DETROIT STOKERS COST LESS: COST EQUALS’ 
INITIAL INVESTMENT PLUS UPKEEP PLUS PRO- 
Steamship Company DUCTION LOSSES DUE TO EQUIPMENT OUTAGE. 
U. S. Dept. of Defense 
Wake Forest College THE TOTAL IS LESS WITH DETROIT. 
wie DETROIT STOKER COMPANY 
Hee DIVISION OF UNITED INDUSTRIAL CORPORATION 


— MAIN OFFICE AND WORKS * MONROE, MICHIGAN 
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ELECTRICAL SYSTEMS 
LIBRARY 


Whether you want current for a fan 
or an elevator—for a private residence 
or an office building-——here is a com- 
plete working guide to help you get 
the most efficient and economical de- 
sien. This practical library on electri- 
cal systems gives you easy access to 
today’s best design methods, electrical 
theory, and proved system layouts. It 
helps you more eanily solve electrical 
design probl in cial, indus- 
trial, inatitutional, and residential 
buildings. Over 600 wiring diagrams, 
schematics, and detail drawings help 
make this library your standard guide 
to modern electrical design. 


ELECTRICAL SYSTEMS DESIGN, Presents 
theory and methods for designing complete 
electrical systems. By J, MePartiand & Editors 
of Elec. Constr. & Maintenance. 2nd Ed., 
208 pp.. 187 


ELECTRICAL DESIGN DETAILS, Giver 
idea-separking wiring diagrams, schematics, 
detall drawings, By J. MePartiand & W. 
Novak, Assoc, Editors, Eles. Constr. & Main- 
tenance, 228 pp., 487 thus, 


EASY TERMS: Pay $6.25 in 16 days: $5 
& month for 2 months. Total price $16.25, 


STANDARD 
PLANT OPERATOR'S 
QUESTIONS AND 
ANSWERS 


By Steve Elonka 


Power Magazine 


and Joseph F. Robinson 
Board of Education 
City of New York 


A two-volume modern license examina- 
tion course for plant, refrigeration, 
steam, diesel, nuclear, electrical, and 
building engineers. Provides technically 
correct answers to hundreds of ques- 
tions on the plant operator's job— 
construction and maintenance of equip- 
ment, and efficient operating procedures. 
Covers pumps, turbines, fuel burning 
equipment, internal combustion engines, 
water treatment, refractories, etc. Helps 
you write the kind of answers exam- 
iners accept. 538 pp., 381 illas., $14.95 
(payable $4.95 in 10 days and $5.00 
monthly) 


EXAMINATION. 


McGraw-Hill Book Ceo., Ine.. Dept. f* 
527 W. 4ist St.. New York 36, 
Send me book(s) checked below 10 days 
examination on approval. In 16 days I will remit tor 
book(s) I keep. plus few cents for delivery costs, 
and return wowanted book(s) postpaid. (We pay 
delivery coste if you remit with this coupon—same 
return privilege.) 
MePartiand Novak Systems Li- 
brery. vols.. $16.28 
(6.25 10 days is. 00 monthiy) 
Bionka & Robinson-—Standard Piant 
Questions Answers, 2 vols., $14.9 
($4.95 in 10 days; $5.00 monthly) 
(PRINT) 
Name 


Address 
Company 


For price and terms ‘outside uv. 
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Edison’s Hudson River plant at In- 
dian Point, N.Y. There it will be 
erected as the key component in New 
York City area’s first atomic elec- 
tric-generating station. Towering 35 
ft, spanning 12 ft, the giant steel 
vessel was specially made for the 
275,000-kw atomic plant now going 
up 24 miles north of New York City. 

Reactor-vessel walls are formed 
from five shells of SA-212 Grade-B 
carbon-steel plate, clad with type 304 
stainless steel and are more than 7-in. 
thick. In addition to the five shell 
courses, vessel assembly has a 23-ton 
flange forging nearly 2-ft thick and 
almost 21%-ft high and a welded low- 
er-hemispherical closure weighing ap- 
proximately 25 tons. Top closure for 
the vessel is more than 12 ft in dia 
and 7-in. thick. It is welded to a flange 
forging nearly 2-ft thick and over 2- 
ft high. 

Babcock & Wilcox is also supply- 
ing four steam generators, pressurized 
vessel and associated equipment for 
the system. Reactor core is now being 
made at B&W’s Nuclear Facilities 
plant in Va. At Con Ed’s atomic plant, 
a containment sphere 160-ft in dia 
and made of steel plate 1-in thick will 
house the reactor and primary sys- 
tem. Home electrical needs of a mil- 
lion people in the New York City 
area will be supplied by the station 
when it goes into operation in 1961. 


Atom plant’s new guard 


is an electronic brake 


Transistorized electronic safety sys- 
tem literally feels the pulse of a nu- 
clear reaction, according to Bendix 
Corp engineers, builders of device to 
be used in AEC’s Pathfinder Atomic 
Power Plant at Sioux Falls, S. D. The 
“reactor-flux monitor and safety sys- 
tem” will automatically and con- 
tinuously measure number of neu- 
trons or atomic-energy output of the 
reactor from the start of its chain 
reactions through full cycle of opera- 
tions. System measures neutrons or 
subatomic particles emitted in the 
atom-splitting process 

Besides amount of energy output, 
system also senses how rapidly energy 
is built up at any time—if reactor 
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WHAT COMES UNDEF 


ENERGY 


24th NATIONAL 
EXPOSITION 
OF POWER & 
MECHANICAL 
ENGINEERING 


AUSPICES ASME 


NEW YORK COLISEUM 
NOV. 28—DEC. 2, 1960 


MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 


480 Lexington Ave., New York 17, N. Y. 


i 
] 
3 with you and your company 
the opportunity to invest 
P.9 


No scaling - No drop-off in rated efficiency 
No fuel waste No on-the-job assembly No 
complicated maintenance - No limitations 


on placement 
heating surface 


P-K SCALEFREE 230° is a unique rugged unit backed by 
P-K’s 80 years of experience in building and designing 
quality water heating equipment. It heats water through 
hot intermediate distilled water. Transfer occurs below 
the temperature at which minerals that cause scaling 
precipitate. Efficiency remains unimpaired throughout 
service life. Linings of pre-Krete or copper are available 


Patent pending 


Fully automatic - Copper 
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to keep the unit free of rust and corrosion regardless of 
water conditions. . 


SCALEFREE 230 features a new P-K gas burner. It 
operates at maximum practical efficiency. Yet it gives 
almost noiseless service—does not rumble or boom on 
startup. This permits location almost anywhere in office 
buildings, institutions, schools, motels, etc. 


SCALEFREE 230 is a complete fully automatic package 
that can be quickly set in place, hooked up and checked 
out. It is available in more than 100 storage and recovery 
combinations. Storage capacities range from 250 to 4000 
gallons. Recovery sections range from 390,000 to 
2,215,000 Btu. Write for catalog with full information. 


Patterson Kelley 


104 Morgan Ave., East Stroudsburg, Pa. 
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SINCE 1902 


VALVES 


AUTOMATIC 
CONTROL 


ot 
TEMPERATURE © PRESSURE 


Special designs for application 
to original equ 
ENGINEERING 


VALVES INCORPORATED 
1073 LINCOLN AVENUE 


HAMILTON, OHIO 
A DIVISION OF THE 
HAMILTON-THOMAS 

CORPORATION 


circle 346 on Reader Service card, p 115 
POWER + SEPTEMBER 1960 


Powerscope 
Begins on page 192 


energy output starts to exceed normal 
levels and its human supervisors don’t 
take action, system automatically 
shuts it down. Shutdown takes a 
fraction of a second, engineers said. 
The Bendix equipment is based on 
building-block construction for ef- 
ficient maintenance. 


Ninth graders, future 
engineers, tour plant 


What better way is there to find and 
develop engineering potential than to 
expose young people to the excite- 
ment of engineering, asked F Bart- 
lett, president of Lockwood, Kessler 
& Bartlett, Inc. Firm is sponsoring 
introductory program for junior- 
high-school pupils to give them an 
insight into civil engineering, hoping 
to draw some of them into the profes- 
sion. 

Ninth graders—28 of ‘em—from 
Great Neck, N. Y. Junior High School 
were first group to visit LKB. Each 
child was furnished with material on 
photogrammetry, literature on civil 
engineering and major projects un- 
dertaken by LKB, They saw in a 
photograph how their school looked 
from an altitude of 12,000 ft and had 
an opportunity to see a photogram- 
metric process. According to F Bart- 
lett, engineering students are dwind- 
ling each year. The interest and 
intelligence shown by youngsters 
visiting the plant indicate there is no 
lack of talent; problem is finding and 
developing the potential. 


Reactor dons academic 


robes at U of Maryland 


Maryland University’s campus in Col- 
lege Park, Md. may add a 10-kw pool 
type teaching reactor to its faculty 
this fall, according to the AEC. AEC 
has given notice of intent to issue a 
permit for construction of the new 
faculty member. As part of its edu- 
cational-assistance program, the Com- 
mission has already issued a $147,335 
grant for the reactor’s construction. 
Analysis by the Hazards Evalua- 
tion Branch of AEC OK'd the project, 
since there has been substantial ex- 


24th NATIONAL 
EXPOSITION 
OF POWER & 
MECHANICAL 
ENGINEERING 


AUSPICES ASME 


NEW YORK COLISEUM 
NOV. 28—DEC. 2, 1960 


MANAGEMENT: INTERNATIONAL TONAL C OMPANY 
480 Lexington Ave., New York 17, N. Y. 
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DON'T OVERLOOK 
FLUID LEVEL © FLOW 
for flow contro! @ ; 
\- pay attention to such items as = 
profit of loss in your company’s 
profit or loss in your company’s 
8 conte You will see at the Power Show : 
vestigate, compare, and get the 
Inly at the Power Show can you > 
In writing for please stote your 
problem or describe your application. 
aan We will provide complete information. 
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Reading liquid levels 
got you out on a limb? 


Not if an easy-to-read Liquidometer Gauge is 
used to indicate exact levels at a glance. It’s as 
simple as telling time...ends potentially dan- 
gerous dip-sticking. 

Liquidometer Gauges enable one man to read 
liquid levels safely and precisely—keeping a 
continuous, right-at-hand inventory — without 
risking life and limb. 

Take the hazards out of liquid measurement— 
save time, too—by installing reliable Liquido- 
meter Gauges. There is a type available for 
practically every liquid measuring application. 


For complete details, write 


Dept. 7, LONG ISLAND CITY 1, NEW YORK 
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perience designing, building and 
operating pool type training and re- 
search reactors, They decided that 
such reactors can be constructed and 
operated without risk to public health 
and safety. 

The reactor will be located in a 
newly constructed building about 
1200 ft away from property not con- 
trolled by the University. Dormitor- 
ies and other occupancy structures 
will be 500 ft or more away. 

AEC is also lending, without 
charge, fuel which will be necessary 
for facility’s operation. Reactor’s de- 
signer and builder is Allis Chalmers 
Mfg Co of Milwaukee. 


Thermoelectric refrigerator 
sustains encapsulated man 


During a week-long test of equipment 
that man must have to live in space, 
a l-cu-ft thermoelectric refrigerator 
served as galley kitchen for an air- 
force engineer encapsulated in a 
structure resembling a missile cone. 
Test was a simulated mission into 
space conducted by ARDC’s Wright 
Air Development Div Aerospace 
Medical Lab. 

The thermoelectric unit, designed 
by Westinghouse Corp, operated in 
the weightless environment of orbital 
space. A complete food-storage sys- 
tem, it both warms and cools by re- 
versing the flow of electric current. 
It has no moving parts, compressor 
or refrigerant, refrigerates by an elec- 
tric current which passes through 
proper semiconductor materials. 

Menu for C A Metzger, ARDC lab 
engineer, during the week-long trip 
consisted of liquids in squeeze tubes, 
semisolids, diced solids and an as- 
sortment of dehydrated, frozen and 
stable articles. Food was positioned in 
small subcompartments in the re- 
frigerator so that it would not float 
around in orbital flight. Freezer di- 
vision of the unit operating at zero F 
is divided into eight compartments 
with each having nine small sub- 
compartments for food storage. Each 
compartment supplies food for one 
day. Chill area, also divided into 24 
subcompartments, operates at 40 F, 
This was one of six life-sustaining de- 


vices sealed inside the 9-ft capsule. 


4 
i 
a 
: 
: 
ey 
Mer 
> 
= 
= 
216 POWER * SEPTEMBER 1960 


Lijungstrom rotor being installed for 
Southern California Edison plant at 
Huntington Beach, Cal. Eight such 
Ljungstromea will serve four boilers at 


this station, 


AIR PREHEATER 


J 


SS 


4 


#8 


‘ 


SERVICE WILL STILL BE 


IN EFFECT ON THESE UNITS IN THE YEAR 2000 


These new Ljungstrom® Air Pre- 
heaters, being installed at Southern 
California Edison’s Huntington Beach 
Station, will be protected by an unu- 
sual service policy, one that guaran- 
tees regular inspection by Air Pre- 
heater engineers throughout the life 
of each unit. 

There’s no terminal date on this 
service — it’s in effect as long as the 
units are in operation. In fact, Life- 
time Air Preheater Service is still 
helping to keep the first Ljungstrom 
installation in the U.S, running per- 


fectly, although it’s been in operation 
almost 40 years. 

Air Preheater provides first-rate 
factory service too, In one instance, 
in response to a last-minute decision 
to replace cold-end elements near the 
end of a scheduled shutdown, Air Pre- 
heater fabricated and shipped over 
13,000 pounds of heating elements the 
day after the order was received. 

Regular inspection and fast factory 
service are just two of the advantages 
Air Preheater offers its customers. 
Another is expert knowledge of boiler 


and preheater problems, gained 
through 35 years’ experience. This 
combination—knowledge of customer 
problems and a continuing interest in 
them — probably explains why nine 
out of ten preheaters sold today are 
Ljungstroms. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 
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Which Pioneer service 
do you need to 


DESIGN AND CONSULTING ENGINEERING SERVICES 


Pioneer specializes in designing power plants and offers design service for fossil 
fuel, hydro and atomic plants. It will also assist in forecasting load growth, in 
site selection, in purchasing and expediting of equipment and construction 
management. Pioneer’s other services include substation, transmission and 
distribution studies and design. 


SERVICES IN REGULATORY MATTERS 

Pioneer offers its services in all phases of Federal, State and local utility regula- 
tion, including natural gas and electric rate matters, certificate proceedings, 
licensed project accounting requirements, depreciation studies for rate case 
and income tax purposes, cost allocations and special studies. 

CORPORATE SERVICES 


Pioneer offers its services as business and management consultants; stock transfer 
and dividend disbursing agents; financial, accounting and tax consultants. 


Write for Booklet “PIONEERING NEW HORIZONS IN POWER” 


Serving Electric Utilities and 
Industrial Power Users Since 1902 


Pioneer Service & Engineering Co. 


231 SCUTH LA SALLE STREET «+ CHICAGO 4, ILLINOIS 
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Calendar 


Oct 6-8—National Association of 
Corrosion Engineers, Southeast 
Region Conference, Dinkler-Plaza Ho- 
tel, Atlanta, Georgia. Details: T J 
Hull, 1061 M&M Building, Houston 
2, Texas. 


Oct 9-12—American Society of 
Mechanical Engineers, Rubber and 
Plastics Conference, Lawrence Hotel, 
Erie, Pa. Details: ASME, 29 W 39th 
St, New York 18, N. Y. 


Oct 9-13 — Electrochemical So 
ciety, Inc, Meeting, Shamrock Ho- 
tel, Houston, Texas. Details: ECS, 
1860 Broadway, New York 23, N. Y. 


Oct 10-11—American Institute of 
Mining, Metallurgical and Pe- 
troleum Engineers, Solid Fuels 
Conference, Daniel Boone Hotel, 
Charleston, W. Va. Details: ATME, 
29 W 39th St, New York 18, N. Y. 


Oct 11-14—National Association 
of Corrosion Engineers, North- 
east Region Conference, Prichard 
Hotel, Huntington, W. Va. Details: 
T J Hull, 1061 M&M Building, Hous. 
ton 2, Texas. 


Oct 12-14— Industrial Manage- 
ment Society, 9th Annual Methods 
Improvement Contest, 24th Annual 
Industrial Engineering and Manage- 
ment Clinic, Conrad Hilton Hotel, 
Chicago, Ill. Details: IMS, 330 S 
Wells St, Chicago 6, Il. 


Oct 17-19—American Society of 
Lubrication Engineers, 7th Con- 
ference, Statler Hilton Hotel, Boston, 
Mass. Details: ASLE, 84 E Ran- 
dolph St, Chicago 1, IIL. 


Oct 17-21 — The Metallurgical 
Society, Fall Meeting, Sheraton Ho- 
tel, Philadelphia, Pa. Details: AIMF. 
29 W 39th St, N. Y. 18,N. Y. 


Oct 17-21—American Society for 
Metals, Metal Shows, Philadelphia 
Trade and Convention Center. De- 
tails: ] C Nelson, Metals Park, Nov- 
elty, Ohio. 


Oct 1%20—National Association 
of Corrosion Engineers, North 
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With Republic valves... 


You get longer life, less maintenance 


For over 35 years Republic valve 
developments have paced the chang- 
ing demands for more sturdy valves 
by the most progressive utilities and 
industries. For such services as pump 
recirculation control, feedwater reg- 
ulation, steam pressure reducing and 
high pressure water control, Republic 
valves have established a reputation 
for durability, long life and trouble- 
free performance. 


Superior vaive design—Repub- 
lic research into the causes of valve 
noise and vibration, and also the 
wear resisting and galling properties 
of materials has resulted in a modern 
line of Republic valves of advanced 
design. Republic valve contours are 
designed to produce not only the 
desired regulating characteristics but 
also to reduce erosion damage and 
noise as well. Extra large guide bush- 
ings, extra deep stuffing boxes, solid 
plug inner valve construction, plus 
precise manufacture and long-life 
materials make Republic regulating 
valves perform better, last longer, 
with less maintenance. 


Wide selection of vaives and 
features— Rockwell-built Repub- 
lic regulating valves shown on this 


page are representative of the com- 
plete Republic line: 


a. Cylinder operated vaive 

b. Lever operated valve 

C. Diaphragm operated valve 

d. Motor operated valve 

@. Toggle head operated valve 

f. Diaphragm operated angle valve 


And, for many special applica- 
tions, such Republic accessories as 
pneumatic and electric valve posi- 
tioners for hysteresis-free control, 
and a complete line of controllers 
are available. 


For additional information, see 
your Republic representative, or 
write to Republic Flow Meters Com- 
pany, 2240 Diversey Parkway, 
Chicago 47, Illinois. In Canada: 
Republic Flow Meters Canada, Ltd., 
Toronto. Subsidiary of Rockwell 
Manufacturing Company. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL ® 
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TAKE THE LOAD OFF MAKING 
LOAD DISTRIBUTION CHARTS 
... WITH CHART-PAK TAPES! 


Chart-Pak tapes save you hours of drawing drudgery. 
You don’t ink-in or paint lines, bars, shapes and symbols. 
You tape them on... fast .. . with Chart-Pak pressure- 
sensitive tapes and sheets! 

Corrections are easy with Chart-Pak, too. There's no 
such thing as a mistake you can’t fix. ..a change you 
can’t make. If a line or symbol is in the wrong place, you 
can lift it up and replace it where you want it. 


DON’T DRAW IT...TAPE IT 


WITH CHART-PAK 


Write for free folder — “Visualization Made Easier.” 
CHART-PAK, INC., 201 River Road, Leeds, Mass. 


Dealers in all principal cities 
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NEW FROM Hal 
Low-Cost - High-Performance 


PACKAGE” 
DEMINERALIZERS! 
TWO-BED and UN-A-BED 
STANDARD UNITS 


NOW AVAILABLE!! 


Unless special conditions require you to use a special demineralizing system, you 

can save big money—and get excellent results—with the new H&T Standard 

“PACKAGE” DEMINERALIZER! Into these superior Standard Units, we've put the 

experience of 16 years in building many hundreds of manual and automatic demin- 

eralizing systems. Result: H&T “PACKAGE” DEMINERALIZERS are masterpieces of 

design and construction qualled in performance and wonderfully low in cost. 
Write for details of Two-Bed and Un-A-Bed Demineralizers 


HUNGERFORD & TERRY, INC. 


CLAYTON 3, NEW JERSEY 
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Central Region Conference, Schroe- 
der Hotel, Milwaukee, Wis. Details: 
T J Hull, 1061 M&M Building, Hous- 
ton 2, Texas 


Oct 19.21—Society for Experi- 
mental Stress Analysis, Annual 
Meeting, Hotel Claremont, Berkeley, 
Calif. Details: Prof R F Steidel Jr, 
SESA, University of California, Berk- 
eley 4, Calif. 


Oct 20-21 — American Institute 
of Mining, Metallurgical and Pe- 
troleum Engineers, Los Angeles 
Basin, Fall Meeting, Huntington 
Sheraton Hotel, Pasadena, Calif. De- 
tails: AIME, 29 W 39th St, New York 
18, 


Oct 23-27 — Technical Associa- 
tion of Pulp and Paper Industry, 
15th Engineering Conference, Robert 
Meyer Hotel, Jacksonville, Florida. 
Details: E N Wark, TAPPI, 360 Lex- 
ington Ave, New York 17, N. Y. 


Oct 24-25—23rd Annual ASME- 
AIME Joint Solid Fuels Confer- 
ence, Daniel Boone Hotel, Charles- 
ton, W. Va. Details: A W Cole, 
Union Carbide Chemicals Co, S 
Charleston, W. Va. 


Oct 24-26—Engineers’ Society of 
Western Pennsylvania, An- 
nual Water Conference, Penn-Shera- 
ton Hotel, Pittsburgh, Pa. Details: 
M D Baker, Society Office, Penn- 
Sheraton Hotel, Pittsburgh 30, Pa. 


Oct 25-28—National Association 
of Corrosion Engineers, South 
Central Region Conference, Mayo 
Hotel, Tulsa, Okla. Details: T J Hull, 
1061 M&M _ Building, Houston 2, 


Texas 


Oct 26-27 — Computer Applica- 
tions Symposium, sponsored by 
Armour Research Foundation of IIli- 
nois Institute of Technology, Morri- 
son Hotel, Chicago, Ill. Details: A 
Ungar, Armour Research Founda- 


tion, 10 W 35th St, Chicago 16, IIl. 


Oct 31-Nov 2 — Instrument So- 
ciety of America, 13th Annual Con- 
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Radially laminated cores 
- for single phase transformers 


By E. H. Stauffer, Project Engineer, Brown Boveri Corp. 


Brown Boveri's radially laminated 
cores allow the design of high-rating 
units with reduced height and weight 
and greater efficiency ... to meet rail 
and highway limitations and to reduce 
coats, 


Magnetic flux passes in and out of a 
transformer core through the edges 
of the core laminations. Thus, in a 
parallel laminated core, flux flows 
only in parallel planes. In a radially 
laminated core, flux enters from all 
directions — providing a number of 
advantages: 


Reduced height. 

Yoke height is reduced to about 20% 
of limb diameter. A large single-limb 
transformer with a 40” diameter 
radially laminated core, for example, 
will save up to 5 ft. of building height 
or shipping clearance as compared to 
conventional three-limb transformers. 


Sector of radially laminated core. Core space 
utilization is comporable to thot of stepped 
poralle! laminations. 
we 


| 
| 
| 
| 


Height comparison for large single-phase trans- 
formers. a — parallel laminations. b — radial 
laminations. Empty sectors at x allow room 
for connections or taps to inner coils. 


Lower losses. 


All core laminations face edgewise to 
the concentrically arranged coils .. . 
reducing stray losses and eddy cur- 
rents to a minimum. 


Radially laminated core for single phase 
transformer, before winding. 


Lower material costs. 


The lower yoke height means con- 
siderably less iron is required. The 
lower, horizontal parts of the yokes 
also serve as coil supports so that 
elaborate bases are eliminated. The 
simple circular tank needs no wall 
reinforcements, uses a minimum 
amount of oil. 


Radially laminated core for single phase 
transformer with winding in place. 


Lower assembly costs. 
Butt-jointing of yokes eliminates in- 
terleaving of yoke and core lamina- 
tions, simplifies construction. 


Other core construction features: 


Special selection and preparation of 
core sheets and the use of non-mag- 
netic or shielded pressure plates, bolts 
and screws reduce no-load current 
and iron losses. Yokes are tied rigidly 
to the central core with non-magnetic 
bolts for minimum noise level. 


The total capacity of Brown Boveri 
transformers built with radially lami- 
nated cores is now over ten million 
kva. None has shown any trace of 
iron troubles. 


One of 13 Brown Boveri single phase trans- 
formers with radially laminated cores at 
Robert Moses Dam, Massena, N. Y. All are 
3-winding type, equipped with forced oil-water 
heat exchangers and rated 86,000 kva. Six 
ere 115-13.2/13.2 kv, six are 230-13.2/13.2 
kv, The spare is reconnectable for either 
voltage. 


NOTE: Brown Boveri's “Splayed 
Flange Insulation” also reduces trans- 
former size by reducing the distance 
between windings and the size of the 
core. This unique insulation is de- 
scribed in another advertisement. 


BROWN BOVERI Brown Boveri Corp., Dept. 9, 19 Rector Street, New York 6, N. Y. Agents in 27 U. S. cities. 
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Is there an all-purpose steam trap to meet all requirements? 
There is no existing single purpose trap to answer all trap- 
ping problems. Instead, Anderson offers four different trap 
designs, each engineered for a definite type of application. 


For your general purpose applications, the answer is 
Super-Silvertop Steam Traps. Where fast heating-up is re- 
quired, Anderson Heat-Kwik Combination Open Float or 
Thermostatic Traps are without an equal. Ideal for outdoor, 
freeze-proof installations, insist on our Quik-Flex Thermo- 
static Steam Traps. For draining condensate from steam or 
moisture from air and gas equipment, Anderson continuous 
flow type Float Traps are unbeatable. 


For the highest efficiency in traps for all purposes, make 
your selection from Anderson's complete line of traps. 
Mail coupon for our engineering catalog, “How To Select 
Steam Traps and Other Fluid Specialties”. 


A TRAP FOR EVERY PURPOSE 


| THE V. D. ANDERSON COMPANY 


division of International Basic Economy Corporation 
1961 West 96th Street + Cleveland 2, Ohic 


Please send « copy of your new engineering booklet, “How to Select 


Steam Traps and Other Fivid Specialties”. 


Title 


ANDERSON SUPER: 
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ference on Electrical Techniques in 
Medicine and Biology, sponsored by 
ISA, IRE, AIEE, Sheraton Park Ho- 
tel, Wash., D.C, Details: Director of 
Tech & Educ Services, ISA, 313 Sixth 
Ave, Pittsburgh 22, Pa. 


Nov 4—Americaa Institute of 
Mining, Metallurgical and Pe- 
troleum Engineers, Pittsburgh Sec- 
tion, Meeting, Penn Sheraton Hotel, 
Pittsburgh, Pa. Details: AIME, 29 
W 39th St, New York 18, N. Y. 


Nov 27-Dec 2 — American So- 
ciety of Mechanical Engineers, 
Winter Annual Meeting, Statler Hil- 
ton Hotel, New York, N. Y. Details: 
ASME, 29 W 39th St, New York 18, 
N.Y. 


Nov 28-Dec 2— 24th National 
Exposition of Power & Mechan- 
ical Engineering, Coliseum, New 
York City. Details; E K Stevens, 
International Exposition Co, 480 Lex. 
ington Ave, New York 17, N, Y. 


Nov 30-Dec 2— American Insti- 
tute of Mining, Metallurgical and 
Petroleum Engineers, Electric Fur- 
nace Conference, Morrison Hotel. 
Chicago, Ill. Details: AIME. 20 W 
39th St. New York 18, N. Y. 


Dec 4-7—American Institute of 
Chemical Engineers, Winter Meet- 
ing, Statler Hotel, Washington, D.C. 
Details: AIChE. 25 W 45th St. New 
York 36, N. Y. 


Dee 12-15—Atomic Industry Ex- 
hibition, California Masonic Me- 
morial Temple, San Francisco, Calif. 
Details: Atomic Industrial Forum. 


3 E 54th St, New York 22, N. Y. 


Dee 12-15 — Industrial Building 
Exposition & Congress, Coliseum, 
New York City. Details: Banner & 
Greif, 369 Lexington Ave, New York 
17, N.Y. 


Jan 16-19, 1961—Instrument So- 
ciety of America, Winter Instru- 
ment-Automation Conference and Ex- 
hibit, Sheraton-Jefferson Hotel, Kiel 
Auditorium, St. Louis, Mo. Details: 
Meetings Services Dept, ISA, 313 
Sixth Ave, Pittsburgh 22, Pa. 
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In Eastlake Plant of 
CLEVELAND ELECTRIC 


ILLUMINATING CO.— there are many Limilorque 


The LimiTorque Motorized Valve Operators shown 
above are mounted on 10” Chapman Gate Valves, 
operating on boiler feed water line at 3600 p.s.i. 
... one of which is equipped with D.C. motors for 
emergency operation. Many LimiTorque Operators 
are used in this modern plant for the operation of 
valves on various steam and water lines . . . thou- 
sands of LimiTorque Operators are in constant use 
in Power Plants throughout the World. 


Be sure te send for our com- 
plete Cateleg 1-550 which 
illvstrates ond describes the 


VALVE OPERATORS 


Wherever automatic, remote valve operation is 
required, LimiTorque will provide rapid, precise 
control under a wide range of operating conditions 
. . . and remember, LimiTorque can be readily 
mounted on existing valves. 

For further information contact your valve 
manufacturer or your nearest LimiTorque Sales- 
Engineering Office. 


THERE 1S NO SUBSTITUTE FOR am 


imijorque’ | 


construction, operation, and in- 
ttelletion ef LIMITORQUE. 


PHILADE!PHIA GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 
Offirtes in all Principal Cities 


INDUSTRIAL GEARS & SPEED REOUCERS> LIMITORQUE VALVE CONTROLS FLUID AGITATORS:» FLEXIBLE COUPLINGS 
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Limitorque Corporations King of Prussia, Penna. 
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P-K PAUL 
CONTROL VALVES 
OFFER 


PRECISION 
CONTROL 


OF LESS THAN 1% 
OF MAXIMUM FLOW 


100:1 
RANGEABILITY 
COMPARISON 
CHART 


Rangeability = Ratio 
of Maximum Flow 
(Cv) To Minimum 
Controllable Flow 


> 


-P-K Paul Valves 


A—Globe Valves, V-Port Plug 
B—Globe Valves, Contoured Plug 
C—Butterfly Vaives 


Higher Flow Capacity 
Positive Shut-Off 
Non-Turbulent Flow 
Low Operating Thrust 
Self-Purging 
Resistant to Erosion 
and Abrasion 


Write today for 
Technical Catalogue GV101 


187 SOUTH VAN BRUNT STREET 
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Appointments 


Awards 


F D Braddon, chief engineer of 
Marine Div, Sperry Gyroscope Co, 
received the Elmer A Sperry Award 
for his outstanding contributions to 
the field of transportation. He is 
creator of the gyrocompass that 
guided atomic subs, Nautilus and 
Skate, under the ice cap of the North 
Pole. L A Kilgore, manager of en- 
gineering at Westinghouse Electric 
Corporation’s East Pittsburgh Div, is 
recipient of the 1959 Lamme Medal 
of the AIEE for his achievements in 
the design of electrical machinery. 
A B Kinzel, vice-president of re- 
search at Union Carbide Corp, was 
awarded Industrial Research Insti- 
tute’s 1960 medal. 


Oops, we slipped! 


In Power's August issue, p 192, we 
announced appointment of Arthur J 
Benline to head New York City’s 
Dept of Air Pollution Control. Un- 
fortunately, our picture did not show 
Mr Benline-—it was really a photo of 
James P Kneubuhl, new president of 
Research-Cottrell, Inc, and should 
have headed the following: 


James P Kneubuhl 


Research - Cottrell, Inc board of 
directors recently elected James Kneu- 


POWER's 
practical 


ideas 


62 pages of useful, fact- 
filled ideas, taken from 
the pages of POWER. 
lustrated, plastic bound. 
Only $1.00. 


TO ORDER 


Power, Reader Service Dept. 
26th Floor, 330 West 42nd Street, 
New York 36, N. Y. 


Please send me ..’ copies of 
“Practical ideas” at $1.00 per copy. 
Enclosed is 3 
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| 
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New mobile foam-cleaning equipment 


cuts cleaning costs. Cleaning missile lines and’ components requires tolerances as close as 150 microns. 


DOW INDUSTRIAL SERVICE 


industrial Cleaning. Dow Industrial Service, now a 
separate division of The Dow Chemical Company, offers 
the only nation-wide chemical cleaning service for 
virtually all types of industrial processing equipment. 
This is an expansion of the cleaning service developed 
over the past 20 years. Dow is currently servicing 
entire plants as well as doing special cleaning jobs for 
both large and small companies. 


Dow Industrial Service research in industrial chemical 
cleaning has developed specialized mobile equipment 
and techniques, some of which are pictured above. 
These highly efficient techniques are improving plant 
productivity and reducing equipment downtime in all 
industries using steam generators, condensers, heat ex- 
changers, towers, water and product lines, water wells 
and tanks, or similar process equipment. 


Product Sales and Service. The sale of specialized 


chemical products, scientifically formulated to be of 
use in specific industrial processes and to give the nec- 
essary technical service in their use, is the job of 
Product Sales and Service. Purifloc* N17 is an out- 
standing new flocculant cleared by USPHS for use in 
potable water. 


Laboratory Service. Because of the rapid development 
of chemical products for the municipal and industrial 
waste and water treatment areas, Dow Industrial 
Service will take on the service-selling of those products. 
Also, a consulting laboratory service for municipal and 
industrial waste and water treatment is provided. 


You'll find Dow Industrial Service offices and stations 
with specialized cleaning equipment and experienced 
personnel in all major industrial areas. For more infor- 
mation, write to Dow Industrial Service, 20575 Center 
Ridge Road, Cleveland 16, Ohio. 


* TRADEMARK 


DOW INDUSTRIAL SERVICE Division of THE DOW CHEMICAL COMPANY 
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Rugged Cost Cutting 
Coal Processing 


Gearmatic Stoker 

Coal Crusher 

Built to handle heavy coal ton- 
nages, these crushers have proved 
most efficient to reduce 8” minus 
to stoker grades. They offer 
three major advantages: 1) high 
volume production; 2) accurate 
sizing; 3) low percentage of fines. 


McNally Pittsburg 

Primary Coal Sampler 

This automatic sampler (adjust- 

able from 1 to 30 minutes) cuts 

out true samples of coal 

stream. Cutter opening permits 

largest particle of stream to pass 

tn 

i es into chute in 

sampler is installed. 


Ask the men who know 
coal from the ground up! 
Your McNally Pittsburg man of- 


fers more than 37 years of experi- 
He 


McNally 
Rotary Breaker 


This heavy-duty unit allows 
of top size in 

ing run-of-mine washery 
feed. Production of fines is held 
to a minimum. Without center 
shaft or spoke interference, 
costly eer is usually 


can save you time and money in the 


ipment to do your job 
y. Write today! 


M‘NALLY PITTSBURG 


_ MANUFACTURERS OF EQUIPMENT TO MAKE COAL A SETTER FUEL 


MeNally Pittsburg Mfg. Corp. 

Dept. P, Pittsburg, Kansas 

Gentlemen: Send me more information on these products: 

(0 Rotary Breaker [) Coal Crusher [ Primary Coal Sampler 


Title. 


State. 
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buhl to succeed William Hinkley as 
president. Hinkley will continue as 
chairman of the board and president 
of the parent organization, Research 
Corporation, a foundation. 
Kneubuhl comes to Research-Cot- 
trell from The Fluor Corporation, 
Lid where he was vice-president in 
charge of utility and government 
sales. Born in Pago Pago, American 
Samoa, he was educated at Punahou 
Academy in Honolulu, Hawaii and 
at Stanford University, Palo Alto, 
Calif. He is a member of the Amer- 
ican Management Association and the 
American Petroleum Institute. 


Incidentally, if you would like to see 
what A J Benline really looks like, 
here is his portrait: 


Arthur J Benline 


Commissioner of the New York City 
Department of Air Pollution Control 


American Mare, Ine: G O Gran- 
see, vice-president. Amperex Elec- 
tronic Corp: E Feinberg, product 
manager. Arkansas-Missouri Pow- 
er Company: M J Cuadra, general 
superintendent in charge of electric 
and gas operations. Beckman In- 
struments, Inc, G.m.b.H. Munich : 
Dr L von Kurtos, general manager. 

Bettinger Corp: R A Weaver 
Jr, chairman of board; J H Kent 
Lyons, president, chief executive of. 
ficer and director. Bonney Forge 
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THE NEW, TIGHT- 
CLOSING PRESSURE 
REDUCING VALVE 
THAT FOU 


If you like a simple, straight-forward solution to 
vexing valve problems, you're bound to be impressed 
with the new line of Leslie-Topper Pressure Reducing 
Valves. To avoid valve fouling, Leslie Engineers 
developed a tight-closing valve with an internal pilot 
that’s completely out of the path of steam—it just 
can't foul. Let imaginative engineering simplify valve 
design and you get results. 

Here’s the one pressure reducing valve that handles 
poor steam conditions, intermittent or standby service 
better than any other valve. It provides high accuracy 
of regulation with negligible dead-end build up and 
costs only pennies for maintenance. 


New, patented Leslie-Spiroflex* all metal dia- 
phragm insures years of outstanding valve perform- 
ance. It makes a long valve stroke possible in a 
packless design—there’s nothing to leak, nothing to 
bind. It’s time for a change when you can get rid of 
the cost and bother of fussy, old-fashioned pressure 
regulators. *Trademark of Leslie Co. 


UP TO 150 
*All parts in contact with controlied fluid are of bronze. 


For sizing and capacity data write for Bulletin 582 
or contact your Leslie Engineer—he’s listed in the 
Yellow Pages under ‘Valves’ or ‘Regulators’. 


Lestie Co., 701D Grant Ave., Lyndhurst, New Jersey 


REGULATORS and CONTROLLERS 


This maintenance engineer is 


eering with R/M 


to satisfy all his gasketing requirements 


He knows that he can rely on his distributor for R/M gasket materials that 
have uniform physical properties, excellent aging qualities and good cutting 
characteristics from lot to lot no matter how often he replenishes his stock. 
Among the outstanding gasket materials found in Type #6 of the R/M 


Big 7 Packing Types are the following: 


R/M K 68®—an asbestos-Neoprene com- 
bination with no sulfur—for use on equip- 
ment handling hot oils and solvents of the 
gasoline and toluol types. 

R/M No. 650 Pyroid®—compressed asbes- 
tos sheet with great flexibility and tensile 
strength—for use against oil, steam (both 
saturated and superheated), acids, alkalis 
and gasoline-type solvents. 

R/M Ne. 625—a high-quality red rubber 
sheet—for use in water, air and steam serv- 
ice. Also for food processing and packaging 
equipment. 


R/M Neoprene Sheet—formulated in a 
wide range of hardness and density—for 
oils and solvents, except chlorinated, aro- 
matic and Ketone types. 

R/M Buna-N in a wide range of 
hardness and density—for paint and lacquer 
solvents, chlorinated and aromatic type 
fluids, and aliphatic solvents. 

Tefion*—has excellent resistance to acids, 
solvents and corrosive liquids in the tem- 
perature range of —100 to + 500°F—can be 
used alone or as an envelope with any of the 
sheets mentioned above. 

* Registered trademark for Du Pont fluorocarbon resins 


Gasket materials are only one of the Big 7 Packing Types—whatever your 
packing requirements, join the thousands of maintenance men “Sevenecring” 
with R/M. They know R/M’s Big 7 Packings are engineered to do the job 


without compromise. 


R/M Big 7 Packing Types are stocked by authorized R/M distributors. Call 
the one nearest you today. He will help you solve all your packing problems 


and supply your needs immediately. 


Big 7 Pocking Types meet 95% of oll pecking needs, ore sold exclusively through authorized R/M distributors 


7 Chant 
pan 


copy 


a-mighty 


Cond fr > 


BIG 


RAYBESTOS-MANHATTAN, iNC. 
PACKING DIVISION, PASSAIC, WN. J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 
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and Tool Works: G A Hart, G D 
Fritch, W M Jackson, R B Holstrom 
—vice - presidents, Borg - Warner 
Corp: York Div J B Elliott, presi- 
dent and general manager. 

Carpenter Steel Co: G F Ver- 
beck Jr, board of directors. Central 
Iinois Public Service Co: M 5S 
Luthringer, president. Cleveland 
Electric Hluminating Company: 
E L Lindseth, board chairman; R M 
Besse, president. Cook Technologi- 
cal Center: W O Chamberlain Jr, 
director of advanced planning. 

Crucible Steel Company of 
America: W E Gregg, vice-presi- 
dent. Daystrom, Ine: R W Gilbert, 
K H Klipstein—directors; F P Die- 
mer, vice-president and director of 
engineering; H R Gillespie Jr, gen- 
eral manager of Pacific Div. Dia- 
mond Power Specialty Corp, Dia- 
mond Electronics Div: J] G Gelder, 
general manager. 

Dravo Corp: L A Mertz, senior 
vice-president; E T Fitch, vice-presi- 
dent. The Electric Storage Battery 
Co, Exide Industrial Div: L E 
Wells, vice-president of engineering. 
Fairbanks, Morse & Co, D C L 
Group: E L Dahlund, general man- 
ager. General Electric Co: L | 
Wood, vice-president. 

The International Nickel Com- 
pany, Inc, Huntington Alloy 
Products Div: L E Grubb, — M 
Kline—vice-presidents; G K Crosby, 
J M Weldon, J E Carter—assistant 
vice-presidents, Graver Water Con- 
ditioning Company: J] H Duff, 
technical manager. International 
Rectifier Corp, Astro-Power Div: 
Dr M Macha, manager. 

International Resistance Co: A 
Belge, manager of manufacturing en- 
gineering. Layne & Bowler, Inc: 
J] M Proos, board chairman; F T 
Quinn, president. M&C Nuclear, 
Inc: Dr G W Oyler, head of welding 
and research development dept. New 
Orleans Public Service, Inc: I 
Newman II, director. Panellit Serv- 
ice Corp: L G Good, vice-president 
of operations. 

Philadelphia Electric Com- 
pany: G G Amsterdam, director. 
Servo Corporation of America: 
T R Bartels, director. Refractory & 
Insulating Corp: F T Christenson, 
vice-president. Stone & Webster 
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This Kansas high school heating plant uses four Iron Fireman d 


lual-fuel burners with factory-built control panels. 


Add high efficiency firing «ikoue boiter atteration 


Factory engineering replaces local “cut and try” firebox design 


The Iron Fireman AirRing* dual-fuel 
burner (shown in the high school heating 
plant above) is a complete factory built 
package that is simply bolted to the boiler 
front. 

The package includes both primary and 
secondary air systems, combustion safety 
controls, ignition and fuel systems for 
either one or two fuels, and factory en- 


* Trade-Mark 


HEATING AND AIR CONDITIONING 


gineered refractory combustion throat. 

This compact unit not only reduces 
on-the-site construction, but achieves su- 
perior performance by supplementing 
local craftsmanship with experienced 
application engineering. Complete com- 
bustion is accomplished without flooding 
the firebox with excess air. 


This cutaway shows how oil, gas and air 
are introduced into the combustion cham- 
ber through a single firing port. No 
checkered floor, firing arch or boiler pit. 
Flame is generated within a cone of air— 
no inefficient infusion of underfloor air. 


Mail coupon for full information and specifications. 


Iron Fireman Mfg. Co., 8057 W. 106th St., Cleveland 11, Ohio 


(In Canada, 80 Ward St., Toronto) 
Please send complete technical d 


and specifi on Iron Fireman 


AirRing fring. 


AIRCRAFT COMPONENTS AND EQUIPMENT 
MISSILE AND AIRPLANE GYROSCOPES 


ELECTRONIC EQUIPMENT 
CONTROL INSTRUMENTS 
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Expanding scraper 
and replaceable 
element. 


« 


Expanding brush 
and replaceable 
element. 


Here’s POWER 


to clean tubes from 1/2” to 2” 


QUICKLY 


Rotojet Junior Tube Cleaners are unusu- 
ally powerful for their size and weight. They 
are fed easily through the tubes with the 
operating hose, and can be shifted quickly 
from tube to tube. Their convenient size, 
speed, and ease of operation offer a marked 
contrast with external cleaners costing many 
times more. 

An air valve directly behind the Rotojet 
motor permits one-man operation. Very 
little headroom is required, and either ver- 
tical or horizontal tubes can be cleaned. 

Simplicity of Rotojet design and precision 
construction assure long service, efficient use 
of power, and freedom from trouble. Eco- 
nomical brushes, cutters, and scrapers meet 
practically any requirement. 

Send for Bulletin J-410. 


_ ELLIOTT COMPANY — ROTO PLANT 
Tube Cleaner Specialists Since 1910 


153 Sussex Avenue, Newark, N. J. 
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Engineering Corp: W L Sheets, 
vice - president. Struthers Wells 


Corp: J F Sweeney, executive vice- 
president. 

TELautograph Corp: Dr J V L 
Hogan, director. Texas Gas Explo- 
ration Corp: W H Woods, vice-pres- 
ident. Timken Roller Bearing Co: 
W R Timken, president; G L Deal, 
P J Reeves, H Tobey—directors. 
United Engineers’ Constructors 
Inc: W F Oleksiak, vice-president of 
construction. Virginia Electric 
Power Company: J V Barker, su- 
perintendent. Walworth Company: 
M H Grove, chairman of executive 
committee. The White Motor Co: 
J N Bauman, chief executive officer. 
Wyle Laboratories: R J Garon, 
general manager. 


Lawrence G Maechtlen 


Square D Company's new presi- 
dent joined the company as a drafts- 
man in 1926, the same year he grad- 
uated from California Institute of 
Technology with a degree in mechan- 
ical engineering. Election to the 
presidency climaxes a series of ad- 
vancements through his 34 - year 
career with the company. 

After draftsman, Maechtlen suc- 
cessively became chief engineer, 
works manager, sales and division 
manager. In 1951 he was elected a 
vice-president and director and within 
eight years became executive vice- 
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VALVE TIPS: 


(Advertisement) 


New Spence Temperature Control System 


Gives Unusual Control Accuracy 


TYPE A PRESSURE PILOT 
(AIR LOADED) 


CONTROL PIPE 


DELIVERY PRESSURE 
(i.e. HEATER PRESSURE) 
GAGE 


TYPE E 
MAIN VALVE 
(i.e. TYPE EA 

PRESSURE 
REGULATOR) 


AIR SUPPLY 


FILTER REGULATOR 


TYPE EAT40 AIR-CONTROL TEMPERATURE REGULATOR (Patent Pending) 


be 


In a recent installation the new Spence 
ait-control temperature regulating sys- 
tem provided: 

° $F control accuracy under wide 
and instantaneous load swings of 210 
to 80 gallons per minute. 

© Up to 50% reduction in cost as com- 
= to instrument systems of simi- 

r accuracy. 

This unique cascade-type control with 
throttling range adjustment independ- 
ent of maximum heater pressure was 
developed to meet today’s demand for 
greater control accuracy. 

Additional features of the new Spence 
Temperature Control System include: 
© 200°F wide adjustable temperature 

range 

© Adjustable speed of steam pressure 
change 
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¢ Over and under temperature pro- 
tection 

© Pressure limit control 

last response 

© Very low air consumption 

© Field reversible for heating or cooling 
The Spence Type EAT Air Control 


Temperature System, when properly in- 

stalled, will tame wide ranging, fast 

changing loads of instantaneous heat- 

ers and modern heat exchangers. The 

cascade principle plus the use of an 

extremely fast responding bi-metal tem- 
rature sensing element reduce time 
gs and provide control stability. 


Here's how the 

new Spence system operates: 
Quick response is based on a bi-metal 
temperature sensing element. 


CONDENSATE 
OUTLET 


3 


Temperature pilot continuously reg- 
ulates a loading air pressure. 

This loading signal, when applied to 
a pressure regulator to reflect heater 
temperatures, causes it to adjust the 
main valve as changes in load require. 

Spence has also developed a new 
pressure control system based on this 
same cascade principle. This system has 
a control accuracy of ¥2 psi or better 
from positive pressures through the 
vacuum range to 30” Hg. 


For complete information on these 
new air controlled temperature and 
pressure control systems, write for 
your copy of Bulletin 9. 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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service ronges, 


—for every engineer 


Here are four bulletins that can make a basic contribution to the 
things every operating man seeks...more efficient operation... 
automatic operation...safer operation. 

Read the brief descriptions of these booklets. Use the coupon 
to request any or all of them. 


MSDONNELL & MILLER, Inc. 
3506 N. Spauiding Ave., Chicago 18, Ill. 


Send me a copy of bulletin(s) checked: 


| ( Steam Booklet, L-711 
Hot Water Companion Booklet, P-30-C 


COUPON 
BRINGS 
THEM— 


Flow Switch Bulletin, FS1 
( Special Application Booklet, ERS-A 


Company. 
Address 


| City, Zone, State 
| » 


Mail to: MSDonnell & Miller, Inc., 3506 N. Spaulding Ave., Chicago 18, ill. 
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president. He has served as director 
of the Pacific Electrical Assn and the 
Los Angeles Merchants and Manu- 
facturers Assn. 


Richard B Hazard 


Mechanical Packing Association, 
Inc has re-elected Richard B Hazard, 
vice-president of Raybestos-Manhat- 
tan, Inc, as president. Hazard has 
previously served as vice-president 
and chairman of the Standards and 
Specifications Committee. He has 
been a member since 1952. 

Hazard’s background in mechani- 
cal packings and rubber products in- 
cludes sales experience as Raybestos- 
Manhattan’s manager for eight years. 
He has been vice-president for the 
past four years. 


Simon A Greenberg 


American Welding Society's tech- 
nical secretary in the past, Simon A 
Greenberg will now act as consultant 
in metals joining, manufacturing 
operations, quality control and other 
industrial operations affecting cost 
reductions. His new office is located 
in Flushing, N. Y. On the agenda 
are plans to organize in-plant train- 
ing programs especially for small 
companies, letting company person- 
nel evaluate their applicants in a 
more practical way. 
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At Penelec’s Shawville Station three of six Westinghouse ‘‘canned"’ motor-pumps operating at 7950 gpm, 651° F, 2637 psi suction. 


Westinghouse “canned” motor-pumps 
chosen again Penelec 


Pennsylvania Electric Company has again installed 
Westinghouse “‘canned” motor-pumps on its con- 
trolled circulation boilers at its Shawville Station. 
This time, Gilbert Associates and Penelec installed 
these pumps on Shawville units #3 and #4 because of 
the excellent, trouble-free service record of similar 
pumps at Penelec’s Seward Station. 

Reasons behind the excellent pump operating 
experience: (1) pump and motor casings completely 
enclose pump shafting, eliminating troublesome shaft 
seals and power-consuming seal-injection systems; 


(2) watertight Inconel cans keep stator windings dry 
and trouble-free; (3) proven water-lubricated bear- 
ings assure maximum reliability and minimum 
maintenance. 

For details on how Westinghouse “canned” motor- 
pumps can give you long-term, reliable service and 
boost controlled circulation boiler efficiency, call 
your Westinghouse sales engineer. Or write: 
Westinghouse Electric Corporation, Atomic Equip- 
ment Department, P. O. Box 217, Cheswick, Pa. 
You can be sure . . . if it’s Westinghouse. J-57024 


Westinghouse 
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suggests: Maybe you can 
cut your cleaning bills 


F or years the average person accepted dust and dirt 
as one of those things we have to live with, just as 
we have to endure prickly heat and neighbors’ dogs 
irrigating and fertilizing our prize petunias. We'd 
chase away the irritation, but when conditions were 
right, back it would come. We never paid too much 
attention to dirt unless we got a chunk in an eye. 
Even then, we'd worry more about not walking into 
a telephone pole while temporarily blinded than 
where the dirt came from in the first place. 

Let’s stop for a moment and think of the millions 
spent every year on dirt. It’s big business—and 
getting bigger. Think of all the mops, brooms, wash- 
boards, tubs and soap that have been used down 
through the years. The modern automatic washing 
machine, more sophisticated, is programed like a 
computer. The modern vacuum cleaner not only 
vacuums but scrubs and polishes. Today, for a fee, 
you can have anything cleaned, from fingernails to 
skyscrapers. And trying to stay ahead of dirt these 
days is a full-time industry, literally a ’round-the- 
clock effort in some cases. 

Into the latter class falls the job of cutting down 
the amount of dirt in the air around us. We're going 


to hear more and more about this effort as time 
goes by. Air-pollution control is becoming a gigantic 
business (Power’s December issue will feature an 
eye-opening special report on the subject) which 
sooner or later will concern practically every utility 
and industrial plant in the country. Natural targets 
to the public’s eye because of their “smokestacks,” 
many of these plants already have spent big chunks 
of money for air-pollution-control equipment to give 
us cleaner living space. The money doesn’t produce 
any return in the usual sense of the word; it’s simply 
a contribution to community welfare. It follows then 
that investment in equipment—and most of it is 
costly—must have as effective results as possible. 

Until recently each plant was on its own to solve 
its air-pollution problem, select equipment suitable 
for its needs. For some, particularly smaller plants, 
this can pose complexities, But now expert help is 
available for the asking through the newly formed 
Industrial Gas Cleaning Institute. The Institute is 
composed of leading manufacturers of dust- and 
fume-collection equipment, and primary objectives 
are, in its own words: “distributing information re- 
lating to air-pollution control to bring about a great- 
er understanding by the public of the many prob- 
lems involved; perfecting standards of design, tests 
and operation of equipment for the users’ benefit; 
furtherance of cooperation between governmental 
bodies and manufacturers to assure maximum effort 
in the solution of this nationwide problem.” 

First President is John T Doyle of Aerotec In- 
dustries, Inc; Vice-President, L L Andrus, Wheel- 
abrator Corp; Treasurer and temporary Secretary. 
John G Liskow, American Air Filter Co. Don De- 
Vries, Koppers Co, Baltimore, Md., is one of the 
Directors and handles publicity for the Institute. 
All requests for information should be channeled 
through him. Incidentally, Jack Doyle tells me that 
they need a man to take over as permanent Execu- 
tive Secretary. If interested, you're invited to con- 
tact Jack or Don, bearing in mind that you'd be 
based in New York City. 

I know Power is happy to salute the new Institute 
and wish it well in the big job it faces, 


POWER + SEPTEMBER 1960 


3 
' 
' 
‘ 
ae 
rf 
i 
| 
“| as 
] ee 
“AS 
~ poke 
Awe 
Shays 
‘ 
f 
' 
234 


BUFFALO’- MOST COMPLETE LINE 
OF QUALITY HEATING, VENTILATING 
AND MAKEUP AIR UNITS 


Whatever the air temperature requirements for your boiler | New ‘Buffalo’ Direct Gas-Fired Makeup Air Units pro- 
room, turbine room or other plant areas, there’sa ‘Buffalo’ —_ vide fresh, clean, tempered air without increasing boiler 
Unit to give you permanent satisfaction. All embody the _load. Units operate at virtually 100% thermal efficiency, 
same quality engineering as the broad line of ‘Buffalo’ —_ with complete safety and freedom from attention. Can be 
Mechanical Draft Fans. built into Style H Sky Vent units. Also available with 


For ventilation, you have ‘Buffalo’ Centrifugal, Propeller head and necessories euch as filters, 
and Axial Flow Fans to choose from, depending on space, wsibaneg iW 
pressure and volume requirements. All are proven fans | Writeusabout your heating, ventilating or makeup air prob- 


for specific design conditions, and may be used for lem—we'll give youdetails andrecommendations promptly. 
supplying makeup air or exhausting. 


Sky Vent Power Roof Ventilators are effi- 
cient, weather-proof packages for econom- 

ical installation without duct or floor space MOPED BLADES 
requirements. Available in 1,000 to 250, — 
000 cfm capacities, and can be arranged 
with heating coils and dampers for supply- 
ing mekeup air. 


CAP SECTION 


‘Buffalo’ Type BL Ventilating Fan ‘Buffalo’ Power Roof Ventilators 


BUFFALO FORGE COMPANY 


Buffaio, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


‘Buffalo’ Air Handling ‘Buffalo’ Machine Tools to drill, ‘Buffalo’ Centri Pumps Squier Machinery 
Equipment punch, shear, bend, slit, notch to handle most liquids and to process sugar cane, coffee 


to move, heat, cool, dehumidify and cope for production 
plant maintenance. 


slurries under a variety and rice. Special 
and clean air and other goses. or of conditions. i 


inery 
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CONTINUING LEADERSHIP IN VITAL RESEARCH 


What happens during the start-up and shut-down operations of power plant 
condensers? Do you know what sources of oxygen contamination exist in the 
cycle? How can the oxygen in a proposed installation be eliminated without spe- 
cial and costly equipment? 

These are but a few of the questions answered in the free 16-page report 
entitled “Trends in the Design of Deaerating Condensers'’ published by the 
Research and Development Division of C. H. Wheeler. 

C. H. Wheeler research has led to the ultimate in the design of deaerating con- 
densers and we are constantly looking for better materials and designs for aux- 
iliary power plant equipment. 

For example, extensive testing is now being done on journal and bearing 
materials to improve performance and life of condenser 
circulating water pumps. Results of tests conducted to 
date are reported in the booklet ‘Performance Tests of 
Water Lubricated Bearing Materials for Circulating Water 
Pumps.” 

Write today for your free copy of both of these up 
to the minute reports. 


Cc. H. WHEELER MANUFACTURING CO. 
19th and Lehigh Avenue, Philadelphia 32, Pa. 
Steam Condensers - Steam Jet Vacuum Equipment + Centrifugal, Axial and Mixed Flow Pumps + Marine Auxiliary Machinery - Nuclear Products 
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Plant maintenance 
and management 
section 


STEVE ELONKA 
Associate Editor in Charge 


By S W LOVEJOY, 
Long Island Lighting Company 
Hicksville, N.Y. 


TURBINE TEST CREW records data taken at centralized test-stand location with 
special portable potentiometers and high-accuracy dead-weight gages tied to manifold 


How to trim turbine test errors 


Advent in recent years of larger and larger turbines re- 
quires more-accurate power-plant performance testing. 
In past years, conventional power-plant instruments with 
accuracy no better than 1.5 to 2.5% were considered 
quite satisfactory for turbine testing. Today we see the 
need for more-accurate testing at reasonable cost when 
we realize that an efficiency loss of 0.5% on a 200,000- 
kw reheat turbine costs more than $20,000 per year. 
Power-plant operators must know the efficiency of their 
units so overhauls can be scheduled only when needed 
or economically justified. It is also important to determine 
and diagnose faulty operation before damage occurs. 
The Long Island Lighting Company has conducted over 
100 full-scale heat-rate tests since 1952 on five different 
reheat turbines. We have developed a testing procedure 
to provide the information we want at minimum cost. 
This article will discuss the tests and test instruments 
selected. An analysis of effect of instrument errors on 
test results shows why we chose the various instruments. 
Testing procedure. The Long Island Lighting Com- 
pany installed its first reheat turbine in 1952. A test of 
the unit with station instruments indicated very poor tur- 
bine performance. We ran further tests using turbine 
manufacturer's test instrumentation, and by careful anal- 
ysis of these tests found that a leak existed in the l-p 
heater in the condenser neck. With this leak corrected, 
further tests showed the turbine performing close to its 
expected values. Most interesting information gleaned: 
l-p heater leak had little effect on actual station heat rate 
but very adversely affected calculated station heat rate. 
This experience pointed up the need for a carefully 
prepared testing procedure and proper instrumentation 
to run acceptable turbine and station-performance tests. 
We evolved a procedure for complete station-performance 
tests including turbine, boiler, condenser, boiler-feed 
and circulating-water pumps. At first we essentially fol- 
lowed manufacturer's recommendations in picking test in- 


struments, but later modified them as experience indicated. 
Our program tests each unit annually and before and 
after every overhaul. In this way we make maximum use 
of the over $30,000 invested in test instrumentation. 
We've learned much about the operating characteristics 
of the turbine, effect of deposits, increased clearances, etc. 
Tests run simultaneously during a test series include 
enthalpy drop, maximum capability and energy balance. 
Enthalpy-drop test is the simplest to run. If turbine 
expansion line, next page, is within the superheat re- 
gion used, available energy can be calculated from steam- 
temperature and -pressure measurements at inlet and ex- 
haust. This test determines h-p- and i-p-turbine efficiency. 
Maximum-capability test is quite simple to run, too: 
turbine control valves are opened wide, unit properly 
isolated, and throttle, reheat and exhaust conditions 
measured. Then we can correct load to design conditions 
and compare this with expected load or previous max- 
imum-capability tests. A drop in maximum capability 
may indicate a loss in turbine efficiency, poor perform- 
ance of some turbine-cycle component or, as recently 
encountered, a flow restriction in the h-p turbine. Fur- 

ther testing usually is necessary to pinpoint the cause. 
Energy-balance test is by far the most involved and 
requires considerable test instrumentation. For a con- 
densing turbine, exhaust steam going to the condenser 
is below saturation line and contains moisture. So a 
simple measurement of pressure and temperature of this 
exhaust steam will not determine its enthalpy. Energy- 
balance test calculates used energy of the reheat turbine 

from the following formula: 

Used energy = (Kw cond 3412.75) /Q cond 
where Kw cond = power produced by steam flow to the 

condenser from the reheater, and 

Q cond = steam flow to the condenser 

Kw cond is figured from measured kw plus generator 
losses, minus work done by the h-p turbine and extraction 
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TURBINE TESTS continued 


Station nozzle Colibroted nozzle 


Reheat -turbine expansion fine 


CYCLE HEAT BALANCE of typical reheat unit shows complexity of flow paths and WET EXHAUST of condensing and reheat 


location of accurate flow measurements. This makes calculations sensitive to test errors 


unit prevents measuring enthalpy directly 


Reheat cycle calls for high-accuracy measurements, special heat- 


steam. We calculate flow to the condenser from a complete 
cycle flow balance. Flow measurement and load measure- 
ment are the primary requisites for this type of test. 

Condensate flow is measured with a special test flow 
nozzle. Using this flow, we run a heat balance around 
each heater. From this we complete the flow balance and 
determine condenser flow. 

Test instruments. We gave considerable thought and 
study to selecting test instrumentation necessary to run 
meaningful turbine tests. We knew station instruments 
were not satisfactory for this type of testing as the errors 
involved produced misleading results, We wanted test re- 
sults accurate to +0.5%; the instrumentation we use 
today was selected to assure this accuracy. 

Flow measurement is made with a high-drop (Beta 
ratio—0.45) test flow nozzle located in a bypass section in 
the condensate-discharge line. An 8-in. nozzle handles 
flows up to 675,000 lb per hr, a 10-in. nozzle flows up to 
1,500,000 Ib per hr. Nozzle differential is measured dur- 
ing the test with two 60-in. well type manometers on 
separate taps. Manometers have 12-in.-ID glass tubing, an 
antiparallax device and a vernier for accurate reading to 
0.01-in. Hg. Zero-displacement electrically operated 
solenoid valves in each leg shut for 20 sec out of each 
minute for stable readings. Manometers are timed 30-sec 
apart so readings are actually obtained every 30 sec. 

Two calibrations about four years apart showed &-in. 
nozzle coefficient increased 0.164% and the 10-in. nozzle 
0.08% over the four years. We think these differences 
are within calibration accuracy. Nozzles are frequently 
moved from station to station, but with minimum mechan- 
ical damage because they’re welded into a pipe section and 
we move the entire ensemble. 


Temperature measurements are made with special 
chromel-constantan thermocouples constructed by plant 
personnel. They’re made of continuous wire from hot to 
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cold (ice) junction with hot junction enclosed in stain- 
less-steel protecting tube. Thermocouples are brought to 
three portable potentiometers through special thermo- 
couple switches. We make duplicate observations of more- 
critical temperatures such as throttle, reheat, h-p-turbine 
exhaust, feedwater in and out of boiler-feed pump. 

Thermocouples are calibrated annually at two different 
immersions by comparison with a Pt-Rho National 
Bureau of Standards certified thermocouple in an electric- 
heating furnace. Both standard thermocouple and the unit 
being calibrated are read simultaneously with two high- 
precision potentiometers. All test thermocouples were 
made from the same roll of wire and the original calibra- 
tions were practically identical, but after use calibration 
varied 2 F or more. If variation exceeded 2 F we rebuilt 
the hot junction, restoring thermocouple to its original 
calibration. Thermocouples are now commercially avail- 
able, and we specified our latest purchase to be construct- 
ed from one piece of wire to produce similar calibrations. 

Pressures above 25 psig are measured with dead- 
weight gages or with lab type Bourdon-tube gages. Recent- 
ly the dead-weight gages have become available in various 
pressure ratios so a maximum of 120 |b in weights is used 
over a large pressure range. Accuracy of new gages has 
improved from 0.10% to 0.05%. We calibrate Bourdon- 
tube gages before and after tests. 


Pressures below 25 psig are measured with mercury 
or oil manometers using air bleed to eliminate water-leg 
correction. We measure turbine backpressure with a 
mercury absolute-pressure gage or an oil manometer, 
above. Although oil manometer is more cumbersome to 
transport, it’s easier to read and essential if small pres- 
sure differences within the condenser are to be measured 
in addition to the backpressure. The mercury absolute- 
pressure gage is a special closed-end glass tube with a 
range of zero- to 100-mm Hg absolute. 
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Vacuum pump 


VACUUM GAGE supplies accurate readings of vacuum differences 


in turbine exhaust. Pump maintains reference vacuum on oil tube 


balance calculations 


Circulating-water temperatures are measured with 
20-in. immersion glass-stem thermometers with 0.1-F 
subdivisions. We use four of these in each of two con- 
denser tailpipes and one in each of two condenser in- 
lets. Single-pass condensers are prone to large tempera- 
ture stratification at the outlet, requiring careful attention. 

Accuracy of tests on cycle shown above depends on ef- 
fect of instrument errors on the calculated results with this 
heat balance. Several indications of overall accuracy are 
available; from these we estimate accuracy of each test: 

(1) A condenser check is based on the fact that all 
energy entering the cycle is equal to all energy leaving it. 

(2) We can calculate condenser circulating-water flow 
knowing circulating-water temperature and using heat 
rejected in the condenser from the heat balance. If sev- 
eral tests are run together, this flow should be the same 
for all since pumps run at constant speed with a con- 
stant total head. All data for the turbine tests are used to 
determine heat rejected to the condenser, Together with 
circulating-water temperature, a completely independent 
piece of test data, this lets us calculate the circulating- 
water flow. Here we have an excellent overall check, 
limited primarily by our inability to measure the cir- 
culating-water temperatures accurately. 

(3) We compare calculated condenser performance 
with the Heat Exchange Institute’s expected performance. 
Only small differences in this performance factor are ex- 
pected during the short period when tests are conduct- 
ed. If circulating-water temperatures are accurate, a large 
variation in performance indicates that condenser per- 
formance was limited by the air ejector, or it may signal 
errors in backpressure measurement. 

(4) H-p- and reheat-turbine efficiencies are calculated 
at various loads. When plotted they should form a smooth 
curve—if points are scattered, poor test data is probably 
the cause, We've found improper isolation of the cycle 


Effect of individual error on heat- 
rate, cycle-efficiency calculations 


Effect on Effect on Effect on 
Piant Probable turbine  reheat-turbine h-p-turbine 
data error heat rate, % efficiency, % efficiency, 


Condensate flow 0.25% 0.36 
Generator load 0.15% 0.21 
Throttle temp 4F 0.67 
Reheat temp 4F 0.40 
H-p exhaust 

temp 4F 


Fwto l2thhtr 2F 
Fw from 12th htr 2F 
Fwto 10th htr 2F 
Fw to 7th htr 2F 
Finalfwtemp 2F 


Drip 12th htr 2F 
5 drip temp 2F 
4extstmtemp 4F 
Throttle press. 2 Ib 
Reheat press. 2 Ib 


Misc losses 
Overall probable accuracy 


and unsteady conditions during the test to be the most- 
important factors preventing good test results. 
Calculation of accuracy as made for the heat balance 
above takes square root of the sum of the squares of in- 
dividual errors. Magnitude of each error must be left to 
the best judgment of the tester but should be conservative. 
If calculated accuracy is better than the previous checks 
indicate, closer examination of the data should be made. 


Effect of individual errors is calculated by chang- 
ing measured data one at a time and recalculating the heat 
balance. These effects should not be confused with manu- 
facturer’s correction factors. Table shows that water 
temperatures in and out of the boiler-feed pump and into 
the lowest of the three heaters are very critical. Efficiency 
calculation is less accurate than heat-rate calculation with 
the same test errors. Our experience indicates, however, 
that differences in accuracy between these two calcula- 
tions is not as great as the tabulation indicates—we be- 
lieve the actual, probable overall calculation of efficiency 
is better than square root of the sum of the squares shows. 
Assumed error for steam-temperature measurements is 
4 F, twice the error assumed for water-temperature meas- 
urement. This is based on the assumption that the true 
fluid temperature of steam, because of its higher velocities 
and higher temperatures, is inherently more difficult to 
measure than water temperature. 

Tabulation lets us estimate improvement possible 
with reduced testing error. Reducing errors to 2 F for 
steam temperatures and | F for water temperatures cuts 
heat-rate error from 0.55 to 0.39%. Similarly, reheat- 
efficiency error drops from 1.10 to 0.67% and h-p-ef- 
ficiency error from 1.76 to 0.91%. High cost of reducing 
errors in temperature measurements to smaller and small- 
er limits must be balanced against the improvement in 
accuracy wanted. For example, doubling accuracy of 
temperature measurements does not double test accuracy. 
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OPERATORS’ 
NOTEBOOK 


By STEVE ELONKA, Associate Editor 


Stainless steel 
can work for you 


Strong and corrosion resistant, that’s stainless steel, and 
chromium makes it stainless. An oxide of chromium forms 
on surfaces to protect the material. In many stainless 
steels nickel adds ductility and resistance to high tem- 
peratures and corrosion. 

Three major groups of stainless steels are the 
austenitic or 300 series, and the ferritic and martensitic 
steels, the 400 series. At high temperatures the crystal 
structure of iron modifies into austenite. As metal cools, 
it changes into ferrite or martensite, depending on carbon 
content and cooling rate. More nickel lowers the trans- 
formation temperature, and enough nickel lets steel re- 
tain its high-temperature austenitic form at high, normal 
and subzero temperatures. 

Special-purpose stainless includes a group of precipita- 
tion-hardening alloys. These can be hardened at low 
temperatures to avoid scaling or distortion, yet corrosion 
resistance approaches some of the 300 series. 

Members of 300 series, the most important and use- 
ful group, are essentially nonmagnetic, can’t be hardened 
by heat treatment. All contain some nickel, with content 
varying according to desired strength, corrosion resist- 
ance, other properties, These steels retain strength and 
scaling resistance even above 1050 F. 

Type 302 is typical, strong and ductile. The power in- 
dustry uses 316, 321 and 347 for high-temperature pip- 
ing; 321 sees most service in superheater tubing. 

The 400 series is a chromium-stainless group with 
little or no nickel. Ferritic grades are magnetic, can be 
hardened to some extent by cold working—430 is typical. 

Martensitic grades are also magnetic. They have an 
austenitic structure at high temperatures, a ferritic struc- 
ture at ordinary temperatures, so this is the only group 
that can be hardened by heat treatment and rapid cooling. 
Representative type: 410. The series isn’t used as widely 
in energy systems as the 300’s because high-temperature 
properties are no better than ordinary carbon steel though 
price is higher. 

The phrase “stainless steel” really covers over 30 stand- 
ard alloys and many special-purpose compositions. The 
many designations for the same type of steel range from 
numbering systems of American Iron and Steel Institute, 
American Society for Testing Materials, Society of Auto- 
motive Engineers and military specifications to various 
trade names. We're using AISI numbers. 

A prime property of stainless is high strength, per- 
mitting thinner and lighter sections. Stainless retains its 
strength at high and low temperatures, a telling point with 
today’s constantly escalating temperatures and pressures. 
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NUCLEAR CORE of stainless sicel goes into pressure vessel 
of atomic submarine plant designed to heat h-p primary water 


The austenitics top ordinary carbon steel in resisting 
embrittling at very-low temperatures. 

Uniform corrosion resistance all the way through 
means no surface coating needed, no film to flake or 
strain. Stainless valves turn in a good day’s work in salt- 
water circulating systems where any corrosion would pre- 
vent a tight closure. Stainless is usually corrosion resist- 
ant everywhere except under reducing (oxygen-depriving) 
conditions. Chlorides, fluorides, bromides and iodides are 
reducing agents, but even here the nickel-bearing grades 
may be of some value. 

Degree of corrosion resistance generally varies with 
alloy content. Several types of corrosion and other factors 
such as temperature, nature of corroding solution, flow 
and aeration make it difficult to tag one alloy as “best.” 
Types 316 and 317 are most corrosion resistant of the 
standard varieties under nonoxidizing conditions; for 
tough service—steam valves at 1125 F and 300 psi—use 
nickel-containing stainless, For high temperature consider 
scaling resistance, microstructural stability, thermal ex- 
pansion, ductility of each type. 

Use stainless where you want extreme smoothness, no 
product contamination, ease of maintaining sanitary con- 
ditions, durability, good looks. If you don’t need a paint- 
ed surface, stainless is probably best. In nuclear-power 
plants, nickel-bearing stainless minimizes contamination 
of coolants by metallic corrosion products that might 
become radioactive. 

Fabrication methods used with ordinary mild steel 
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CHROMIUM-NICKEL stainless-steel condenser tubes in this new 


main condenser will fight highly acid river water for years 


may be OK for stainless. Once you've learned the right 
techniques you should have no real problems. 

Austenitic stainless steel is usually ductile, but stronger 
than carbon steel. Though it can be worked more severely 
than most similar metals, it takes more force to do so. The 
300 series can all be cold-worked without difficulty, but 
with differences in work-hardening characteristics, For 
example, type 301 work-hardens more rapidly than type 
305. Most stainless can be hot-forged and hot-formed. The 
300’s can be air-cooled after forging without danger of 
cracking, though carbide precipitation may lower cor- 
rosion resistance. Reduce this danger by using types 
304L, 321 and 347. 

Machining the 300 series is difficult because it work- 
hardens, but free-machining grades like type 303 are 
available. Ferritic and martensitic steels are more easily 
machined, and also include special free-machining types. 

All commercial welding processes can be used with 
stainless, Good metal arc-fusion welds can be made, while 
inert-gas-shielded arc welding produces a smooth bead, 
less spatter. Resistance spot and seam welding offers re- 
liability for lightweight structures. Entire 300 series of 
nickel stainless steels withstands the thermal strain of 
welding, but if acetylene welding isn’t properly done the 
steel may carburize. Result is welds of poor strength and 
low corrosion resistance. 

Heat of welding may cause carbide precipitation which 
will affect corrosion resistance of most stainless steels. 
Full resistance is restored by annealing the metal above 


HIGH-PRESSURE stop valve in steam pipe to turbine is nickel stain- 
less steel. It stands up under punishment of superpressure service 


1800 F, then cooling rapidly. It’s possible to cut effects of 
welding heat by using lower-carbon-content stainless— 
304L, for example. And the “stabilized” grades—347 or 
321—won't be harmed by heat welding. Of the 400’s, 
types 430 and 405 have good welding properties, but fer- 
ritic grades may need annealing after welding. Marten- 
sitic types should be preheated, may require annealing. 
Don’t weld any of the free-machining types. 

Every commercial mill form is available in at least 
one variety of stainless steel. Stainless usually comes as 
strip, under 2-ft wide, and sheet, two ft and wider. Sheets 
are available in many finishes, in sizes up to 4x10 ft, 8 to 
28 gage. Larger and thinner sizes can be ordered. Strip 
comes in cut lengths or coils in thickness down to 0.001 in. 

Plate is a flat sheet 3/16 in. and over in thickness. 
Maximum plate size varies among the producers. There 
are many stainlessclad plate combinations—whether 
you'll want stainless-clad or solid stainless depends on 
application. Trend seems to lean toward solid stainless 
for lighter weight, lower maintenance. 

Round, rectangular or shaped tubing, seamless or 
welded, ranges from a few thousandths of an in. (for hy- 
podermic needles) to 36 in., with a wide variety of fin- 
ishes. Of course, you can get stainless steel in wires, bars, 
special shapes, as well as filter screens, valves, hardware 
and fasteners, to use wherever its valuable properties fit 
into your energy system. 

Epitor’s NOTE: This is the second part of a 3-part re- 
port on alloys. See Nickel-base alloys, July 1960, 
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CENTRIFUGAL COMPRESSORS used as exhausters at NASA. 
Rated at 100,000 cfm each, they have a compression ratio of 3.3. 


Centrifugal compressors: 


Three exhausters are driven by 2500-hp motors through hydraulic 
couplings and gears which bring operating speed up to 2800 rpm 


Operating experience guides new designs 


Centrifugal compressors at the Lewis 
Research Center of the National 
Aeronautical and Space Administra- 
tion provide a wide variety of en- 
vironmental test conditions to advance 
aeronautical and space-vehicle de- 
signs. In addition to wind-tunnel 
operations, they are used as exhaust- 
ers and maintain exhaust-pressure 
densities as low as l-in. Hg. Plant 
layout and design give a high degree 
of flexibility in machine operation. 
Machines can be combined to pro- 
duce needed ranges of pressures and 
flows. Compressor-plant services are 
made available to a number of small 
and large test installations so that 
‘round-the-clock scheduling is neces- 
sary, producing a use factor not 
usually found in such a specialized 
compressor plant. 

High use factor, variety of serv- 
ices provided by the compressors and 
the many startups and shutdowns 
under rapidly changing pressure and 
temperature conditions pack normal 
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Initial operating problems at Lewis Research Center of Na- 
tional Aeronautics and Space Administration gave manv- 
facturers opportunity to upgrade new equipment designs 


By J N VIVIEN, Chief, Facilities Operations Div, Lewis Research Center 
National Aeronautics and Space Administration, Cleveland, Ohio 


compressor life into a short period of 
time. Since design weaknesses are re- 
vealed earlier than might otherwise be 
expected, manufacturers had an un- 
usual opportunity to review their de- 
signs in the light of actual operating 
experience within a relatively short 
period. Most machines installed were 
newly designed and much larger than 
before, so this life-factor accelera- 
tion proved valuable. 

Operating difficulties fell into four 
general classifications: (1) foreign 
material (2) internal rubbing (3) 
stress failure and (4) materials of 
construction, 

(1) Foreign material was a \4- 
in. piece of steel plate that broke 
loose from inlet piping, damaged one 
of the impellers. When we opened the 
compressor we had an initial sicken- 
ing feeling, but we found surprising- 
ly little permanent damage. Damage 
was confined to entrance section 
where clearances are relatively large. 
SAE-4340 wheel was repaired by 


hot - straightening suction - vane tips 
and then grinding to regain smooth 
contour. Inducer tips were then 
curved by hot-forming in a die. 

Little the worse for wear, the com- 
pressor has now been back in service 
for some time—not even the dynamic 
balance was materially affected. Les- 
son to be learned: foreign material 
must be positively excluded from 
such high-speed machinery. 

(2) Rubbing in close-clearance 
areas caused considerable damage to 
a semiclosed type, 60-in. SAE-4340 
wheel, While close clearances are 
obviously necessary to maintain good 
efficiency, these internal parts must 
not be allowed to contact during 
operation. Overheating of the casing 
and noisy operation warned opera- 
tors who quickly took machine off 
the line. 

Surface cracks were found all over 
the heated area on wheel’s back 
shroud. Hardness ranged from Rock- 
well C-28 to C-45, showing severe 
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IMPELLER INLET-VANE TIPS were damaged by tramp steel 


from inlet piping. Vanes were straightened, ground, reformed 


DARKENED GRAIN BOUNDARIES in section at eye of en- 


closing cover where break started are typical of stress corrosion 


local stressing at least on the surface. 
There was also a 0.1-in. axial run- 
out in the wheel at the heated areas. 
We estimated temperature during 
period of contact as high as 1500 F. 

Metal pickup and surface cracks on 
back side of the wheel were removed 
by grinding and checks were made 
with a dye penetrant during repair 
process until the surface was free of 
cracks and relatively smooth. Test 
then showed surface hardness reduced 
to Rockwell C-35, indicating a con- 
siderable drop in residual stress, 

Increased running clearances were 
found necessary on this and similar 
wheels. Back-shroud clearance was 
increased by 0.05 in. and vane-side by 
().025 in. Wheel was oversped and re- 
turned to service. 

(3) Stress failure caused one of 
the most startling accidents. The com- 
pressor involved was one of four 
used to provide altitude-exhaust- 
vacuum conditions. Each compressor 
is rated at 100,000 cfm with a com- 
pression ratio of 3.3. Three lower- 
powered 2500-hp machines are oper- 
ated at reduced flows when discharg- 
ing to the atmosphere and at full flow 
when connected in series with a 4000- 


hp unit discharging to atmosphere. 

While one of these compressors 
was coming up to speed, a shatter- 
ing explosion occurred—interesting- 
ly enough at about 1700 rpm, com- 
pared to a rated speed of 2800 rpm. 
Explosion of outer casing resulted 
from a centrifugal explosion of part 
of first-stage-impeller assembly. This 
was a builtup closed impeller made 
hy riveting vanes to the front shroud. 

Material was AISI 403 as original. 
ly specified to resist exhaust-gas cor- 
rosion (which incidentally has not 
proved as serious as anticipated). 
AISI 403 tends to be more notch- 
sensitive than SAE 4340. Maximum 
stress in a centrifugal-compressor im- 
peller occurs at eye of enclosing: 
cover side and rivet holes in this area 
will result in points of significant 
stress concentration, 

In this particular wheel the two 
innermost rows of rivet holes were 
deliberately made blind and thread- 
ed to minimize stress concentration. 
But when we observed the failure, we 
found that all the major fractures 
passed through one or another of 
these holes. Metal in the rivet hole’s 
threaded section showed severe stress 
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highest stress 
concentration 


IMPELLER STRESS LEVELS show high- 


est concentration at eye of enclosing cover 


corrosion. Darkened grain bound- 
aries shown in the magnified section 
of a typical break, above, indicate 
stress-corrosion areas. 

This experience prompted rebuild- 
ing all four exhausters incorporating 
these changes: (1) all AISI-403 en- 
closing-cover plates were discarded 
and replaced with SAE 4340 (2) in- 
let vanes were shortened to eliminate 
two innermost rows of rivets in high- 
est stress-concentration area (3) hub- 
plates were retempered to increase 
toughness. 

(4) Materials difliculties occurred 
in another exhauster rated at 69,000 
cfm, 3230 rpm and 5000 hp. Surface 
inspection of the impeller after 7100- 
hr operation revealed surface cracks, 
but orientation was completely ran- 
dom and depth discouraged easy re- 
moval. Metallurgical tests suggested 
hydrogen inclusion and subsequent 
flaking in the forgings. Further opera- 
tion of these wheels was considered 
dangerous and replacements were 
ordered. 

We ourselves as well as the various 
manufacturers involved in this cen- 
trifugal-compressor program learned 
much. Each failure presented knotty 
problems, and only through the ac- 
tive cooperation of all involved were 
they solved as quickly as they were. 
returning machines to service in the 
shortest possible time. We certainly 
should mention, however, that in spite 
of the extrapolations necessary in 
these newly designed machines, hy- 
draulic performance in all cases came 
up to expectation. 
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By JOHN S JOHNSON 
Westinghouse Electric Corp 


To properly maintain stator 
windings above five kv, you 
must consider corona and 
slot-discharge effects. Inter- 
pret visual evidence and test 
results to find . . . 


How corona 


T o understand importance of corona 
effects on adequacy of insulation, you 
need a general knowledge of insula- 
tion construction and the behavior of 
common insulating materials subject- 
ed to corona. Otherwise estimates of 
the deteriorating effects of measured 
corona levels have little meaning. 

Insulation design and construc- 
tion for any machine tries to use ma- 
terials and application processes 
which will meet service requirements 
and give long service life. Basically, 
this means selecting chemically and 
thermally stable materials with suit- 
able physical properties. These are 
processed to secure adequate insulat- 
ing properties and resist normal de- 
teriorating and contaminating influ- 
ences. High-voltage windings involve 
these additional considerations: 

(1) Present designs require dry 
type insulation with high-viscosity 
or thermosetting resins to fill internal 
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SLOT-DISCHARGE ANALYZER is in use for complete-winding test on stator of 


turbine-generator. Analyzer, with suitable probe, locates discharging coil 


voids. The operating-voltage stress 
necessary for economical designs will 
make small air voids in the insula- 
tion ionize. Therefore, processing 
must result in entirely void-free in- 
sulations, or materials used must be 
resistant to ionization effects. For a 
given type of material, size of insula- 
tion voids determines permissible 
operating volts per mil. 

(2) The machines involved are 
usually of large physical size. Coil 
lengths over 20 ft are not uncommon 
on large turbine-generator stators. 

(3) The somewhat complicated 
shape of the end winding presents 
problems in limiting excessive cor- 
ona-producing voltage gradients on 
coil surfaces and in surrounding gas. 

In modern insulations, mica split- 
tings with suitable resinous binders 
and backing materials still do their 
old job as the basic dielectric barrier. 
Mica’s excellent properties include 


affects machine insulation 


electric strength and thermal endur- 
ance, and a very high level of resist- 
ance to corona deterioration — un- 
matched by any other material 
presently available. New synthetic 
impregnants, improved backing ma- 
terials and processing techniques re- 
sult in a composite, integrated struc- 
ture with voids much smaller and 
fewer than previously possible. To- 
day's processed mica retains its 
highly homogeneous structure to a 
far greater extent during its service 
life than did older mica insulations. 

Corona can be described as a 
partial breakdown of a gas from the 
concentration of electric stress in di- 
vergent electric fields at sharp edges, 
fine wires, etc, or from increased 
stress or lower electric strength (or 
both) in one component of different 
insulating materials in series. A com- 
mon situation in machines is a series 
air gap or spacing subject to a higher 
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POWER-FACTOR AND CAPACITANCE 


tests indicate internal insulation voids 


electric stress in proportion to the 
dielectric constant of the solid in 
series with it. The electric strength of 
the air gap is also lower than that of 
the solid. Both factors lead to initial 
breakdown of the air gap at voltages 
considerably below those required to 


puncture the solid. 

Air gaps occur in porous or in- 
completely impregnated insulation, at 
the surface of insulation under con- 
ductors or at edges of electrodes or 
conductors in contact with insulation. 
Breakdown of series gaps may place 
higher stresses on the solid and also 
erode its surface, in time reducing 
effective thickness to a value where 
puncture occurs. 

Corona activity takes two forms: 
(1) void ionization occurring within 
the internal insulation structure (2) 
surface-corona effects. 

Void ionization may be between 
copper conductors and the inside sur- 
face of the ground insulation or be- 
tween insulation layers within the 
ground-insulation structure. Former 
is usually more severe since it may 
deteriorate the insulation between 
conductors and cause it to fail. 

Surface-corona effects may oc- 
cur on end-winding-coil surfaces be- 
cause of high surface gradients, be- 
tween relatively closely spaced 
insulated conductors where a high 
potential difference exists, or in the 
slots in small unavoidable air gaps 
between the insulated coil surface and 


the slot wall. When coil surfaces in 
the slot portions have a low-resistance 
conducting finish (as is common in 
stator windings rated 6.6 kv and up), 
loss of contact between this surface 
and the core gives rise to a relatively 
high-energy discharge. Because much 
higher energy levels are involved 
than with other types of surface-cor- 
ona discharge, this form is called a 
slot discharge. 

Internal corona is an important 
consideration in the original manu- 
facture of high-voltage coils; there is 
little you can do in subsequent main- 
tenance to preserve or improve the 
internal insulation structure with re- 
spect to corona. Admittedly, the solid 
type laminated insulation structures 
required in practical designs result 
in voids so large that some may 
ionize at normal operating stresses. 
But service experience proves that in 
properly designed coil insulations, 
operated within design temperature 
limits, life expectancy is not, in gen- 
eral, shortened by electrical deteriora- 
tion from internal corona. 

Power factor of insulation as a 
function of test voltage is a common 
manufacturing check or: adequacy of 
coil impregnation. Similar measure- 
ments are sometimes made as a main- 
tenance test. 

Insulation’s power factor is the 
cosine of the angle between the ap- 
plied voltage and the resulting cur- 
rent, For a loss-free insulation, this 
angle would be 90 deg and the cosine, 
therefore, equal to zero. High-voltage 
stator insulations at low stresses and 
room temperature have power factors 
ranging from 2 to 7%, depending 
largely on the impregnation resin. 
Insulations using older natural res- 
ins such as shellac for bonding have 
higher power factors; with new 
synthetic impregnants, pf’s are in 
lower end of range. But the higher pf 
of the shellac in itself doesn’t mean 
that shellac-bonded insulation is cor- 
respondingly poorer from the stand- 
point of service suitability. The new- 
er bonds represent an improvement 
for other reasons; that they happen 
also to have a lower pf is incidental. 

Measuring power factors takes 
high-voltage bridge or methods using 
a suitably sensitive wattmeter. You 
would expect completely void-free in- 
sulations to have pf’s which remain 
constant as the test voltage is in- 
creased, When insulation contains 
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voids, pf increases with test voltage, 
reflecting the increase in dielectric 
loss as the voids ionize. 

Electric stress in volts per unit 
thickness required to ionize voids of 
practical size is an inverse function of 
the void thickness. Accordingly, the 
larger voids in general ionize at lower 
test voltages. Shape of the pf-voltage 
characteristic, curves at left, gives 
some insight into thoroughness of the 
impregnation. 

A more-recent method used to 
estimate void volume is measuring 
the increase of capacitance with in- 
creasing test voltage. Where voids are 
present in insulation, capacitance 
measured is lower than it would be 
without voids. As voltage increases, 
the voids ionize and a corresponding 
increase in capacitance results. In a 
plot of capacitance versus voltage, 
the capacitance values measured with 
increasing voltage asymptotically ap- 
proach a limiting value. Percent of 
change from that measured below 
the corona-inception voltage to this 
limiting value is a measure of the 
total void volume in the insulation. 

Test results must be interpreted. 
Intelligent use requires a knowledge 
of normal characteristics for the in- 
sulation structure involved. Measured 
values and changes in value with in- 
creases in test voltage don’t correlate 
directly with electric strength. Meas- 
urements made on complete windings 
usually have less significance than 
coil tests since the values measured 
are necessarily an average for the en- 
tire winding. And the value of pf 
measured for a winding is also affect- 
ed by such factors as end-winding 
semiconducting treatment and sur- 
face-contact conditions in the slot. So 
using pf and pf tip-up tests for ma- 
chine maintenance won't effectively 
detect discrete points with excessively 
large voids which may be an operat- 
ing hazard. 

A general relaxation of the in- 
sulation, involving the creation of 
more and larger voids, reflects over 
a period of time in greater changes in 
measured pf for a given change in 
test voltage. Here again, there is no 
certain end point for determining 
when an insulation becomes an ab- 
normal operation risk. In either case 
it becomes necessary to rely on some 
form of overpotential test to deter- 
mine service suitability of the insula- 
tion structure. continued 
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CORONA connnued 


DETERIORATION of stator-coil surface and filler strip was caused 


by slot-discharge condition in 13.8-ky waterwheel-generator winding 


Slot-discharge detector 


Ionization detectors or  dis- 
charge detectors are used in other 
methods to find corona. In this coun- 
try weve tried measuring radio-in- 
fluence voltage {riv) by NEMA 
method. Microvolts of radio noise are 
measured across a 600-ohm resistance 
in series with a capacitor coupled to 
the winding under test, to find degree 
of ionization. Measurements are gen- 
erally made at one megacycle with a 
special radio-influence voltmeter. 

Inception voltage may be recorded. 
lonization intensity as a function of 
test voltage may be determined. These 
measurements include undetermined 
percentages of internal-void ioniza- 
tion, possible surface discharging in 
the slots and end-winding corona 
activity. But experience is limited 
with tests of this nature on rotating- 
machine insulation. No criteria are 
established to judge suitability for 
of machines with various 
levels of radio-influence voltage. 

One difficulty in this connection: 
same levels of riv may be measured 
for harmless conditions as for pos- 
sibly serious defects. It’s also a prob- 
lem to interpret results in terms of 
defects which can be located and cor- 
rected. In the final analysis, you'll 


service 
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TYPICAL TRACES of slot-discharge analyzer test on large stator 
show calibrating cireuit grounded, top, and discharging, bottom 


is practical for maintenance 


usually have to depend on some form 
of overpotential test to locate hazard. 
ous insulation deficiencies. 

End-winding corona activity is 
effectively minimized in modern 
windings by stress relieving semicon- 
ducting finishes or internal-condenser 
type foils (depending upon voltage 
classification) and by suitable spac- 
ing between stressed members. In- 
organic-binder tapes and _ twine, 
phenolic-laminate spacers and syn- 
thetic-resin enarels with inorganic 
pigmentation provide surfaces highly 
resistant to corona deterioration. 

Generally speaking, even a fairly 
high level of end-winding corona in a 
modern winding is not seriously haz- 
ardous and does not significantly 
limit the usefulness of the machine in- 
sulation. In unusual cases, however, 
attempts may be made to reduce end- 
winding corona on machines in serv- 
ice. Conditions can be materially im- 
proved by suitable treatment. Such 
reduction, however, involves some 
increase in stress on the solid insula- 
tion on portions of the end winding 
and, therefore, must be applied with 
discretion. 

Corona activity in the end wind- 
ings can be seen quite easily when 


the machine is down for normal 
maintenance inspection. Problem is 
to distinguish between superficial ef- 
fects which won't hurt the operating 
suitability of the machine and ag- 
gravated conditions requiring cor- 
rection. Good judgment in this con- 
nection requires a knowledge of the 
corona resistance of the insulation, 
as well as some background in serv- 
ice-developed weaknesses which may 
produce other situations with similar 
levels of activity. 

Areas of unusual corona activity 
are usually sought with a capacitive 
type probe. Probe is connected in 
series with a resistance or inductance, 
one end of which is grounded. The 
corona produces high frequency-cur- 
rent pulses which cause correspond. 
ing voltage drops across the resistive 
or inductive element of the probe 
cireuit. This signal feeds into an am- 
plifier and is either displayed on an 
oscilloscope for visual examination 
or measured on a sensitive meter 
connected to amplifier’s output. Both 
broad-band and narrow-band ampli- 
fiers have been used. The visual ex- 
amination is preferred, however— 
largely because it gives essential data 
in a simpler, more-direct manner. 
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Surface corona in high-voltage 
stator slots occurs in the absence of 
corona-preventive treatment, This 
happens because it’s practically im- 
possible to maintain perfectly inti- 
mate contact between coil surface and 
slot wall, and because of ventilating 
ducts in the core, Slot discharge in 
some older stator windings seems to 
originate in loss of electrical contact 
when vibratior mechanically abrades 
conducting materials which had been 
applied to touch slot surfaces. 

Low-resistance surface treatment 
has been applied to stator windings of 
6.6 ky and higher since 1928. It re- 
lieves voltage stress on the unavoid- 
able small air gaps between the stator 
surface and the core. Without treat- 
ment, these gaps ionize at normal 
operating voltage and form corona. 
For coil-surface resistivities of less 
than several hundred thousand ohms 
per unit area, no discharge is pos- 
sible if the semiconducting coating is 
continuous and the coil surface 


makes contact-—even at only one 


point along the length of the slot. 
With the surface treatment, however, 
complete loss of contact between coat- 


ing and slot results in a seriously 
destructive capacitive discharge. 

Slot-discharge detectors are 
conveniently used during mainte. 
nance inspection, photo on first page. 
Complete winding tests are made by 
connecting the analyzer to stator’s 
terminal. With stator winding en- 
ergized at a voltage level about max- 
imum line-to-ground voltage, possible 
disturbance traces caused by slot-dis- 
charge phenomena are viewed on the 
oscilloscope screen. 

A calibrating circuit built into the 
analyzer produces a disturbance trace 
similar in magnitude to one result- 
ing from a discharge condition in the 
winding under test. Observing the 
disturbance trace, first for the wind- 
ing under test only and then with 
the calibrating disturbance added, 
indicates whether a discharge condi- 
tion possibly may exist in the wind- 
ing under test. If discharge condition 
is possible, analyzer is used in con- 
nection with a probe to explore the 
individual surfaces of stator coils and 
determine which, if any, have a slot- 
discharge condition. 

When making complete winding 
tests, a low-pass filter between the 


suurce of test voltage and the wind- 
ing under test is usually necessary. 
Also, it is not always practical or 
necessary to completely isolate the 
winding under test from other equip- 
ment. When disturbance voltage is 
detected, check measurements should 
establish definitely that the machine 
insulation is responsible for the dis- 
turbance that you've observed. 

When the analyzer is used for 
probe tests, only limitation is the 
problem of contacting the conduct- 
ing-coil surface with a suitable probe. 
In many cases it’s desirable to remove 
one or more slot wedges in order to 
contact the coil surface properly. 
Here a low-voltage ohmmeter is use- 
ful—for checking to be certain that 
the probe is actually contacting the 
conducting-surface finish. This check 
is made before applying voltage to 
the winding. 

Typical trace obtained during a 
test on a large stator winding is 
shown above left. Trace with cali- 
brating circuit not discharging is 
small compared to that obtained when 
the calibrating circuit is discharging. 
When trace obtained from machine 
alone runs 30% or less than trace 
with the calibrating circuit discharg- 
ing, winding is generally considered 
discharge-free, no probe tests re- 
quired, Residual trace when the ma- 
chine is energized alone may be con- 
ducted in from the test source or 
possibly caused by  end-winding 
corona or internal-void ionization. 

Slot-discharge-analyzer test is nor- 
mally the recommended maintenance 
check for high-voltage stator wind- 
ings. Properly used, it effectively de- 
tects and locates discharging slot. 
When detection comes in time, suit- 
able corrective procedures are avail- 
able. Uncorrected, condition can lead 
to premature insulation failure. 

Basic maintenance-testing ob- 
jectives still revolve around long, re- 
litble life. Many types of electrical 
tests may be applied to machine in- 
sulation (see Power, March 1959, 
p 210-211, What's ahead for non- 
destructive electrical testing). These 
include — and 
power-factor tests at low, medium or 
high stresses, corona-inception and 
intensity measurements, _ slot-dis- 
charge tests and some form of over- 
potential test. Judicious selection of 
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appropriate test should be predicated 
on a knowledge of the potential 
sources of trouble — gained by ex- 
perience and intelligent analysis of 
machine performance. 

Maintenance tests ideally try to 
detect and locate defects which serv- 
ice experience pinpoints as probable 
and which may be remedied. Recog- 
nize that not all machines act the 
same. Behavior varies with the type. 
vintage, manufacturer, conditions of 
use and other factors. 

It is neither possible, necessary nor 
desirable for successful operation of 
the machine to check for every con- 
ceivable defect which could exist. 
Excellent service experience proves 
that properly designed and operated 
machines are inherently reliable. 
Much reliability is built in at the time 
of manufacture and cannot be meas- 
urably affected by maintenance. But 
service-developed problems do arise 
and can be corrected if detected in 
time. Here suitable maintenance im- 
proves reliability of the equipment 
and extends service life. 

Challenge facing the man re- 
sponsible for recommending main- 
tenance-test procedures is to select 
tests and inspections which most 
economically and effectively achieve 
the desired objective—preserving 
and extending useful life and avoid- 
ing service failures. With the multi- 
plicity of factors affecting service per- 
formance, it’s not surprising to find 
diversity of opinion on the subject. 
One worthwhile point of view, how- © 
ever: overpotential tests at suitably 
searching levels are necessary to as- 
sure a minimum insulation strength 
for service. Slot-discharge tests are 
desirable. They permit detection and 
correction of possible trouble before 
insulation has deteriorated badly. 

Power-factor and corona-inception 
or  corona-intensity-level measure- 
ments don’t seem justified; they may 
not be related to specific defects cor- 
rectable by maintenance, and do not 
provide a basis for judging the suit- 
ability for operation. End-winding 
corona effects, in general, have not 
led to service failure and may be very 
satisfactorily supervised by visual 
inspection. In the long run, visual in- 
spection by competent personnel is 
at least as important as the whole 
hattery of tests which may be applied. 
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NO. 51: SINGLE-PHASING 


Electrical 5 
ees cases where 3-phase motors 
run single-phase 


By NORMAN PEACH, Associate Editor 


If one phase conductor supplying a 3-phase running motor is opened the 
motor usually continues to run as a single-phase machine. But current 
drawn by the operating phase is greater than design conditions for the 
winding. You may not discover single-phasing until winding is damaged. 
Under some conditions (Fig. 2 to 5) you may not recognize it at all. Pre- 
venting trouble is simple: use overload protectors in all three phases 


TYPICAL single-phase condition: motor-circuit fuse tect motor. You can use suitable dual-element fuses 
blows or circuit opens because of burned connec- instead of relays. This trouble often occurs because 
tion, worn switch contacts, etc, and motor goes on relay heaters selected are too high, or have been 
running. Two overload relays are sufficient to pro- tampered with or neglected. Check relays regularly. 


? OPEN PRIMARY PHASE, where transformers are runs as much as twice that in others. If high phase 


connected wye-delta or delta-wye and have isolated lacks relays, like B above, motor keeps on running 
neutrals, can cause severely unbalanced 3-phase until winding is damaged. Or on starting attempts, 
current in motor, Current in one phase sometimes damage may be done before overload relays trip 
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UNBALANCED PRIMARY VOLTAGE with delta- 


wye, wye-delta transformers can also be a trouble 
source. A 2° voltage unbalance in one phase of 


primary can cause 15° overcurrent in one motor 


phase. If this phase is the unprotected one of a 
heavily loaded motor, winding can be damaged. 
Voltage unbalance isn’t rare, so three relays are in 
order where you use this transformer connection 


Single-phase load 


SHUNTED SINGLE-PHASE LOAD can produce un- 
balanced currents in motor when one line is opened. 
Depending on magnitude of shunted load and load 
on motor, one motor phase may carry current high 


enough to damage winding. This is another case 
where detection may not be easy, so avoid trouble 
with a third relay. Most modern starters provide 
plenty of space for easy installation of third relay 


PARALLEL 3-PHASE MOTORS supplied from same 
source can exchange current under some circum- 
stances when one line is open. Larger motor, No. | 
above, will supply unbalanced 3-phase current to 


Motor Not 


Motor No2 


smaller motor, No. 2. Motor No. 2 may even be able 
to start. But one phase will carry an overload while 
other two lines carry about normal current or lower, 
so again damage may result to unprotected phase 
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Problem... 
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‘3-ph F- wire 
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neutral supply 
cal foo feed, 
) ) ) overcurrent 


relays in 
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defector 


Solutions... 


Light bulbs spot grounded phase 


In most plants employing full-time electricians, a few 
years’ experience soon pinpoints the predominant trouble 
spots and many grounds are cleared by a “hit-or-miss”™ 
effort. Ground detectors are installed in the areas where 
the faults are more often known to occur and shutting off 
individual pieces of equipment may locate the trouble. 

Simplest ground detector employs lamps rated at the 
system voltage connected between each phase conductor 
and ground. The normal voltage between the phase con- 
ductor and ground with no ground fault on the system 
will light the lamps to approximately half brilliance; a 
ground fault will cause the lamp connected between the 
faulted conductor and ground to go out and the other two 
lamps to light at full brilliance. 

This action can be utilized to advantage by having the 
ground-detector lamps monitored by a photoelectric relay. 
At normal conditions the relay is adjusted so lumen out- 
put is not sufficient to trigger the relay. When a ground 
occurs the lumen output of the lamps glowing at full bril- 
liance is enough to trigger the relay. Relay can be em- 
ployed in many ways depending on type of plant, type of 
operation and the emphasis placed on accidental grounds. 

One application uses a coded signal automatically sent 
throughout the plant over the paging system. The signal is 
continuous as long as the ground exists and machine 
operators are instructed to shut down equipment they 
may have just started. The fault will disappear if the 
equipment is the cause, in which case individual units are 


We need to pinpoint line faults 


Our electrical system is 550 y, three phase, three wire 
with ungrounded neutral, Motor control equipment 
has protective relays on just two phases, the third 
phase remaining unprotected. For ground-leakage 
detection we have a 3-phase balanced leakage detector 
provided on each of our main cubicles, Each detector 
includes three resistances Y-connected with their cen- 
ter point grounded through a milliammeter, circuit 
above. Any grounded circuit creates an unbalance 
through the grounded neutral and a current reading 
on the milliammeter. 

Our central substation and all control gears of dif- 
ferent feeders connect to a common bus, so as matters 
stand now. we must trip each feeder to locate the 
fault. Could readers suggest a better system for Jo- 
cating subecircuit faults?-—NVF A, June Power 


started and stopped until the trouble is definitely isolated. 

Another system of finding grounds superimposes a 
signal of low frequency on the energized lines. The audible 
signal operates in a loop circuit from the instrument, 
which is grounded, through the conductor to the point of 
fault. There the signal returns to ground, thus completing 
the loop. Signal is usually interrupted to increase its 
audibility as it is traced along the conductor with a sen- 
sitive exploring coil connected to an earphone. The audio 
signal clearly distinguishes between a faulted circuit and 
a normal circuit; its strength and the sensitivity of the 
exploring coil are such that it can be heard on buried 
circuits, overhead circuits and wiring in conduit and 
busways. The location of a ground fault is accomplished 
without any interruption of production and provides a 
substantial saving in manhours and equipment. 

Hope you find this reply useful. For your information 
on the audio- ‘tracing method, I refer you to catalog 10, 
the Brundt Faultfinder, by Parr Manufacturing Corp. 
R A Providence, 


Save your POWER special reports 


I believe the answer to NFA’s problem of how to pin- 
point line faults can be found in previous Power's. 

I quote from Powenr’s special report, Today's Electrical 
Practice (Oct 1953), “A modern ground-detector impulse 
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... Here's how Power readers would tackle them 


unit clamps to ungrounded phases at the main bus. A 
signal current is superimposed on the grounded line all 
the way down to the trouble point. Then, with a sensitive 
induction type impulse receiver, the signal is traced, even 
through metalclad switchgear and conduit on the ground- 
ed line, The portable detector unit will even pick up an 
impulse as small as half an ampere. So it readily indicates 
the point at which signal leaves the power line and enters 
ground—the fault point.” 
For details of this ground-detection procedure, see 
Power, May 1952, pp 132-133. 
AB Kitiineswortn, Aiken, S. C. 


Indicotor lomps 


(+2 


Ungrounded 
neutrol,3 ph 


fop feed 


Detector 


Use lamps and signal tracer 


A prompt and noticeable method for indicating and locat- 
ing fault grounds on a 3-phase 550-v ungrounded distribu- 
tion system is a necessity. 

A fault ground on this system causes voltage shifts in 
the phases as measured to ground. These are used in 
common indicators. 

When the system is fault-free, voltage from each phase 
to ground is approximately 60% of rated line-to-line 
voltage. With one phase to a solid (zero-resistance) fault, 
phase-to-ground voltage decreases to zero in grounded 
phase and two remaining phases increase to full line-to- 
line to ground. This increase tends to break down any 
weak insulation on the system and increases safety hazard 
to plant personnel. 

With intermittent or arcing ground the voltage to 
ground due to inherent capacitance and induction of the 
system can result in high voltage surges, three to six 


L E STEWART, Associate Editor 


times normal full line-to-line voltage. The surges obvious- 
ly increase the strain on the insulation and therefore the 
safety hazard. On a system with two phases to a ground a 
short circuit develops and operational interruptions exist. 

The most common permanently installed indicator used 
today is a lamp between each phase and ground. With 
proper voltage and no fault grounds each lamp will burn 
dimly with equal brilliance. When a fault ground de- 
velops lamps will brighten and dim in proportion to the 
degree of voltage shift. Checking comparative brilliance of 
the lamps indicates phase with the fault ground. 

In order to provide more elaborate indication at a 
central control panel or other location, suitable low- 
voltage transformers, lights, voltmeters and alarms may 
be connected. In the majority of conditions these will 
indicate the presence, magnitude, character and phase 
of the fault ground. 

Location: The common practice of trial-and-error 
circuit isolation as practiced by NFA is obsolete. A 
ground detector (signal generator and receiver) will per- 
mit rapid location of the fault ground without de-energiz- 
ing any circuit or piece of equipment attached to the 
circuit. 

The signal generator is basically a resistance load in 
series with a contactor. One end of the load connects to 
fault-grounded system (either of the two ungrounded 
phases) and the other to a water line or ground grid. 
Signal-generator load connected between the system and 
ground forms a closed loop. Then existing voltage from 
the ungrounded phase to ground is impressed across the 
instrument-resistance load and will cause a controlled 
ground current to flow in the enclosed loop. When this 
ground current is pulsated about 50 times per minute by 
the contactor a signal current is superimposed on existing 
system load current. 

This pulse is then traced by the means of a hand-held 
signal receiver, similar to an induction type ammeter 
except that it is more sensitive and has a variable sen- 
sitivity control. The electrician, when placing the receiver 
on or near the circuit which has the signal current flowing 
in it, is able to detect this signal even through the con- 
duit by observing signal-current pulsation on the receiver 
ammeter. He then follows these indications along the 
system to the point of fault. When he reaches the fault, 
pulsations cease completely or distinctly diminish. 

Actually, the signal generator places a controlled 
ground (one that will not cause a dead short circuit as in 
sketch) that permits following the pulsating current on 
the line to the point where it enters the ground fault to 
return through the ground to the ground connection at the 
signal generator. 

After the faulty piece of equipment is located, only this 
portion need be shut down for repairs. 

The unit | am familiar with and have used is the Allen 
Ground Detector, distributed by Excel Electric Company, 
Chicago, Ill. It costs about $1000. 

K N Bantuan, Broadview, Ill. 
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More plant problems 


Problem... 


Why do our condenser tubes fail? 


Our plant has had a lot of trouble with condenser- 
tube failures. Condenser serves a 100-mw unit and 
includes 85,000 sq ft of condensing surface arranged 
in single-pass divided-waterbox design. 

Failed tubes were thinned and torn apart at the 
point of passing through the support baffles. Wear 
marks on the outside of adjacent unfailed tubes indi- 
cated tubes were cut by an external source. 

Can readers give us some hint of the cause of our 
failures plus some way of preventing them?—TJE, 
June Power 


Solutions... 


Baffie openings are culprits 


Primary cause of condenser-tube failure is undoubtedly 
rubbing against baffle tube openings, and the most likely 
cause of that is excess vibration. The abrasive action of 
metals under corrosive and stress conditions is unfortu- 
nately combined with impingement corrosion (turbulent 
flow of a solution over a metal surface). Other possibil- 
ities: pitting (from presence of a strong anodic area) and 
corrosion fatigue (propagation of transcrystalline cracks 
caused by corrosion and unusual stress and vibration). 
Tubes will show abrasive marks at place of impact. Fur- 
thermore, failure may trace to corrosion cracking (fail- 
ure of the condenser-tube metal under fire from the com- 
bined action of localized corrosion and stress). 

In case NH; is applied for pH control, ammonia sul- 
fates and hydroxides in contact with copper alloys form 
soluble cupric-ammonium compounds, and the presence of 
dissolved O, accelerates stress corrosion. Tube baffles’ 
main purpose is preventing tubes from sagging and vibrat- 
ing. The tubes are usually installed bowing slightly up- 
ward—to compensate for unequal expansion, for one rea- 
son. When installing new tubes, 7/E should assure himself 
that the tube holes in baffles have absolutely no sharp 
edges and are lined properly. Tubes should be well an- 
nealed and any handling damage and excess bending 
should be avoided. Drift-expanding the tubes will force 
some material ahead of the tube sheet and cause unwanted 
stress and stress corrosion. Before rolling tubes tight, be 


sure material is same temperature as installed tubes. 

Avoid sudden load changes from high load to low 
load if possible. At sudden low load tubes cool off strongly 
and can be damaged by the impingement of water drops 
which bombard the tubes at a great velocity. Again, re- 
sult is vibration and corrosion. 

Check the protecting impingement grids and plates. 
Check expansion element in shell, if any. Increase steam 
temperature slightly at low loads, In case of a reversible 
cooling-water-flow condenser, reverse flow only at low 
loads, Turbulence in waterboxes and the presence of air 
can cause vibration. 

TJE did not indicate where his tubes are most damaged, 
top or bottom side, which baffles caused the most trouble 
and which tubes were the most affected ones, top or bot- 
tom. He should ask for the specialized advice of the con- 
denser manufacturer, giving all details. 


G G Franssen, Alberta, Can. 


Check impingement grids 


Condenser-tube failure by thinning at the point of pass- 
ing through support baffles is most likely caused by vi- 
bration. Impingement grids protecting tube banks re- 
duce the tendency of the tubes to vibrate. Tube support 
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plates at least 1-in. thick provided at about 5-ft spacing 
for 1-in, tubes are an additional precaution T/E can take. 
TJE should check his own equipment to see that sup- 
port-plate holes for replacement tubes are chamfered on 
both sides to prevent chafing. The outermost tubes in 
critical zones might be reinforced with small-diameter 
tubing on rods and plugged to serve as an impingement 
grid until major alterations can be carried out on the 

support plates or baffling. 
M L Myers, Concord, Tenn. 


Stop critical vibration 


TJE’s problem is one caused by the tube being pulsated at 
its natural frequency by exhausting steam. 

Today's large units require large condenser surface 
areas, resulting in longer tubes. Longer tubes require 
many supports, which generally are spaced for evenness 
and not to avoid any of the harmonics that may occur 
within a tube. 

Baffles and supports are usually reamed out larger than 
the tube diameter to facilitate assembly. This also permits 
some lateral play. 

When the unit is in operation, baffles may direct the 
steam against some of the tubes and cause them to oscil- 
late. The tube harmonics may then reach their peak, de- 
pending upon support spacing. Wherever support is least 
and oscillations largest, wear will result. It is very difficult 
sometimes to see wear on both sides, as usually, because 
of direct impingement, it will be more pronounced on one 
side. Full extent of problem can only be determined by an 
exacting inspection of placement and wear of tube. 

There are times when instead of inlet steam, the cir- 
culating-water pumps cause the oscillations. When this 
occurs, only flexible bellows and baffles before the bellows 
can alleviate the condition. 

To prevent exhaust-steam oscillation, the natural fre- 
quencies of the tubes as they will be in operation should 
be calculated before manufacturing. Optimum spacing of 
support plates and baffles can then be decided. Inlet and 
distribution baffles should be more carefully designed to 
keep steam velocities at a low figure. Direct impingement 
on tubes should be avoided. 

To repair a unit such as 7/JE’s that is already in opera- 
tion, a determination should first be made of its natural 
frequencies. Duplicate conditions within the condenser 
with an equivalent tube outside, using the same support 
spacing. At the same time determine the nodal points. 

Obviously a condenser of this size cannot be taken apart 
and baffles and supports respaced, but insertions can be 
placed between tubes at the peak points to contain them 
and steam baffles reguided. The insertions can be of a 
soft material such as wood in order not to damage the 
tubes themselves. They can be made only at areas of 
known or suspected failure. 

P E Garcia, Los Angeles, Calif. 
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Your September problems 


What causes gear noise? 


About 18 months ago our two 525-kw turbogenerators 
were completely dismantled for survey. These units 
had been satisfactory prior to survey, but have operat- 
ed ever since with a near-intolerable noise. This noise 
is very high pitched and seemingly originates in the 
reduction gears. 

Repeated inspections of gears reveal no excessive 
wear and good contact throughout. Thrust and journal 
clearances have been shifted through full range of 
tolerances. Bearings have been renewed. Manufac- 
turer’s rep has made personal inspection and found 
no misalignment. There is no apparent excessive vibra- 
tion to indicate unbalance. 

Reduction is 5645/1200 single helical. Pinion is 
5.4-in. pitch diameter, gear is 25.5 in. There are 44 
and 207 teeth respectively. Width of face: 814 in. The 
driven members of each unit consist of one 400-kw 
alternator, one 75-kw exciter and one 55-kw exciter. 

Other than this ear-piercing noise we have had no 
operational difficulties. This unpleasantness is not di- 
minishing with time, however, and we are almost 
desperate for a solution. Do you believe any of your 
readers could extend a saving hand?—HLH 


How can we repair our reservoir? 


We have a 100,000-gal decked reservoir which we must 
renovate. We would like readers to tell us how best to 
gage metal thickness of reservoir plates without spend- 
ing a lot of money for equipment. 

Once mechanical repairs are completed we wish to 
scour interior to a bright metal finish and apply any 
one of a number of coatings—probably bitumastic 
stock since it won't taint water in beer casks. 

Our water comes from mountain sources at 54 F. 

Finally, should we worry about the explosive na- 
ture of the light tails driven off in the spraying process? 
Do we need pure air supplied to respirators for the 
men working on the coating application?—-RDE 


Sit down right now and answer one or both problems. 
We'll pay extra for answers with photos or sketches 
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Timely practical ideas to help solve 


Pilot light 
/10-v line 
Oratt gage | | Switch 
1, -in pipe-=| ies. 
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| Furnace connections 
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An end to furnace puffs saves boiler settings 


Our pulverized-coal fires were going 
out and then reigniting. That caused 
puffs so violent that our boiler set- 
tings were severely damaged. We 
solved the problem by installing a dia- 
phragm and contact unit, sketch. Now 
fuel shuts off when the fires go out 


and boiler operator is warned with 
a signal horn and signal lights. 
This system has been such a great 
help that we don’t see how we ever 
operated without it. We haven’t had 
a puff since we installed it. 
H A Warren, Edwin, N.C. 


We move thin bearing bushings like this 


My sketches show three methods of removing bearing bushings too thin to 
be pressed out with an arbor press. First sketch shows a press type tool we use 
in an arbor press when we have a number of bushings to remove. Second 
sketch shows a special chisel which will cut a narrow strip out of one side of 


the bushing. Third sketch shows a commercial keyway broach used for the 


same purpose. But be sure to stop cutting before broach cuts into the housing. 
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H Kostow, Bronx, N.Y. 


Rolling 
Up fo speed 


O:/ cop 
os found 


Why our turbine 
wouldn't parallel 


While bringing one of our 30-year- 
old 38-mw units up to speed one 
morning, the watch engineer noticed 
that control valves were not closing 
as the unit reached synchronous 
speed. He reduced speed and tried 
it again. But still he could not paral- 
lel control valves weren't closing 
down to hold unit by governor. 

Since we had previously had 
trouble with control valves sticking 
in bushings, we shut down the tur- 
bine and maintenance gang cleaned 
up valve stems and bushings. Unit 
was reassembled, rolled and brought 
up to speed, but still no soap. The 
chief was ready to throw in the 
sponge. Then one of the repairmen, 
looking at the governor pedestal, 
noticed a cap was missing from one 
of the governor’s four oilers. He 
found the cap under the governor 
arm sitting on the pedestal top, sketch. 
First clue to all our troubles came 
when he had to pry the small brass 
cap out of the paint layers on the 
pedestal top. 

We figured the cap fell under the 
governor when operator checked the 
oil while unit was first rolled and the 
governor arm was raised. Then as 
unit reached the speed where the 
governor would take over, the arm 
moved down to close control valves. 
But the cap interfered with normal 
clearance between pedestal top and 
the bottom of the governor arm. 

After we removed the cap the unit 
was rolled and paralleled the first 
time. Needless to say, our operators 
are a little more observant of the 
hold-down springs on the oilers now. 

G C Creer, Baltimore, Md. 
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your tricky design and maintenance problems 


No more dropped plates 


Last time I dropped a handhole plate 
it happened in front of the boiler in- 
spector. Took me three and a half 
hours to fish the darn thing out. 
Since then I've welded a nut on the 
stud of each plate, sketch above. I 
run a looped wire through each nut 
while installing or removing plates, 
and have had no more accidents, 
T N Frvzpatrick, Tampa, Fla. 


BEFORE AFTER 


Fairing gives exhaust 
valves new lease on life 


Exhaust-valve distortion with result- 
ant blowby and burning was our 
problem. From time to time we have 
to operate our diesel engine slightly 
overloaded for very short periods. 
Hot exhaust gases impinged on out- 
let corners of the exhaust valves and 
scrubbed them, building up heat so 
the temperature rose greatly at valve’s 
rim-—valve warpage is shown exag- 
gerated in first sketch. 

Then we tried fairing—by round- 
ing the outlet corners of the valve 
heads, second sketch. Fairing bet- 
tered exhaust by lowering path of 
resistance for the exhaust gases, re- 
ducing heat transfer from hot gases 
to valve heads. Decrease in heat trans- 
fer and more-equal valve temperature 
minimizes distortion, which in turn 
stretches out the life of the valve. 

E Wuitrman, Villas, N. J. 


| STEVE ELONKA, Associate Editor 


What would you have done? 


While discharging cargo from a liberty ship at Yokohama, Japan | 
found that our two 25-kw generators driven by steam reciprocating 
engines would not operate in parallel without considerable flickering 
of lights. The same erratic operation affected radio reception. 

As third assistant engineer aboard the vessel I had responsibility 
for care and maintenance of the generators and their prime movers. 
I had assured the chief engineer at the start of the voyage that he 
need not worry—I knew I could take care of ’most any trouble. So 
now the problem was mine to solve and | wasn’t yelling for help. 

During the day no cargo lights were on. One generator could han- 
die the load. I started to work on the faulty machine figuring the 
flickering was caused by vibration because extra spring tension on 
the brushes tended to stop it. After pulling the steam piston, taking 
leads on all bearings, checking the valve setting and guide clearances 
and the brushes and commutator, I reassembled the machine. | 
paralleled it with the one on-line and cut it in. Trouble was still there. 

After taking the machine off the line, while securing the steam to 
the engine, I noticed the enertia flywheel governor hammering against 
its stop. It was late in the day and time to put it back into operation 
so I did some fast thinking. If that governor was erratic in operation 
with a load it would shake the generator, causing brushes to change 
tension on the commutator with consequent voltage fluctuation. | 
estimated the approximate angular position of the governor arm in 
relation to the flywheel and lashed it in that position to take half the 
load. I started it up, paralleled the generator with the good one and 
cut it in, That forced the one governor on the good machine to con- 
trol the load. I rested that night. When I listened to the news on 
my radio, the commentator did not stutter. Next day 1 made perman- 
ent repairs. What would you have done? 


L N Pace, Edmonds, Wash. 


An eye for color keeps oils straight 


We use many grades and types of oil. So to distinguish the different types, 
we paint oil cans different colors. For lube oil, we paint the can green. For 
thread-cutting oil, can is black. Penetrating-oil cans get a red coating, and 
each of the other oils has a special color reserved for it. Not only are there no 
more mistakes, but our plant now sparkles like Finian’s rainbow. 


ML Monson, Fosston, Minn. 
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More practical ideas 


Your bench vise needs this handy jib hoist 


Where heavy bench work is done, this 
handy hoist is a lifesaver. It’s equiva- 
lent to an extra helper, doesn’t talk, 
and folds out of the way against the 
wall when not in use. A small tackle 
will help with every heavy job. 


Just make parallel sides to straddle 
the vise. Length depends on width 
of your bench. When work hook 
meets pulley the frame rises to lift 
work over center of vise. 


C H Wittey, Penacook, N. H. 


Try dynamic braking for coal-mine lorries? 


Two lorry cars in a silica-sand quar- 
ry on a 4000-ft elevation above the 
railway might be able to use a coun- 
terbalance arrangement, with suitable 
switch features in the trackage. None 
of the coal-mine rigs in this area have 
tried dynamic braking to smooth the 
descent. But there would be a big 
cut in brake-surface erosion. 

Our plan is to use the slip-ring mo- 
tor to develop a degree of braking 
action by controlling varying resis- 
tance in the rotor circuit. Disconnect 
switch will remain closed and dis- 
connection of power will be through 
the primary contactor. An auxiliary 
contactor will add on to close the dc 
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circuit. With our ac-de braking con- 
tactor, definite arrangements will as- 
sure that the de opens as motor stops. 
The coal industry has experimented 
with regenerative braking where ac 
motor operates above normal speed. 
Then any power generated tends to 
feed back to the line with some re- 
versal of the watt-hour meter, Haz- 
ards reported; flashovers at the slip 
rings at high speeds, serious heating 
of the resistance. But plugging the 
motor with one phase reversed should 
improve the action. Logic would ap- 
pear to require a zero-speed switch 
with such a hookup! Am I right? 
P Ziemxe, Oak Ridge, Tenn. 


My biggest boner 


My boner cost me my right hand. In 
1952 I was operating and maintain- 
ing a vertical single-stage double-act- 
ing air compressor, running at 150 
rpm, 100 psi. I had it down for a 
routine valve check, change of oil, 
etc. This machine was wired to run 
either continuously, loading or un- 
loading, or stop-and-start as the pres- 
sure in receiver rose and fell. Dif- 
ferential was usually eight psi. 

Switch used to set running position 
was a plain toggle mounted on the 
side of the compressor near the top. 
Main disconnect was mounted about 
10-ft away on a column. I pulled 
and locked it at the start of the job. 
When all work was done but before 
all the top valves were installed, I 
engaged the main switch to bring 
piston to the cylinder top for a check 
of the piston nut which occasionally 
loosened. Then came the interrup- 
tion that spelled disaster—a trip to oil 
storage for new crankcase oil. 

I secured the oil, made the return 
trip, but entirely forgot to disconnect 
the switch again. I changed the oil 
and installed the top valves. Three of 
the four valves were in when I looked 
in the cylinder and saw what ap- 
peared to be a small piece of some 
foreign matter. As I was on a ladder, 
I took hold of the steel tubing which 
held the on-and-off switch. I reached 
in the cylinder with my right hand 
and my lift elbow hit the toggle 
switch. The machine started and now 
they call me “Lefty.” 

I guess the message or moral is 
obvious: Pull those disconnects and 
make sure you leave then: that way 
until the entire job is finished. 

J Kirpy, Upton, Mass. 
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BRIDGING THE GAP between forced boiler 
outage and return of normal steam supply, 
such units are preventing production loss 


— 


Spreading across 
the country, 

and a boon where 
boilers are 
disabled, is the... 


Emergency steam supply—on wheels 


By R C BELLAS, Associate Editor 


At seven o'clock one evening a few weeks ago a furnace 
explosion in a Chicago hospital boiler room took the 
hospital’s three boilers out of service, set fire to the power 
plant, left the institution completely without steam supply. 
Sterilizers became useless, hot-water supply dwindled 
to zero, With normal conditions thus disrupted, surgery 
scheduled for the following day was quickly canceled. 

The boiler house was badly damaged by fire. It looked 
like a long hard pull before plant steam would again be 
available. Yet by three o'clock the next morning—a scant 
eight hours later—the hospital’s steam needs were met, 
normal routine reestablished, previously canceled surgery 
rescheduled. What happened during these eight hours to 
pull the hospital out of a tight spot and get it back on the 
rails? Literally steam on wheels—in the form of com- 
pletely self-contained truck-mounted steam generators, 
waiting on call for just such emergencies. Two of them 
raced to the hospital, quickly tied in to a convenient spot 
in the distributing system. 

These flying squadrons are coming into being in 
more and more areas from coast to coast. Sponsored by a 
prominent manufacturer of packaged steam generators in 
behalf of his distributors, some 20-odd units already have 
stepped into the breach where boiler outages have sud- 
denly occurred at industrial plants, hotels, hospitals, de- 
partment stores. They've prevented considerable financial 
loss plus intangible losses generally associated with such 
outages, particularly in process and service industries. 

Use of mobile steam-generating equipment in emer- 
gencies isn’t an entirely new idea, Steam locomotives have 
heen pressed into service many times in the past to sub 


for ailing stationary boilers. This stunt was tried upon 
occasion by plants having their own locomotives. But 
usually it was a stopgap utilized by boiler-insurance com- 
panies to keep clients’ production in gear, avoid having 
a policy use-and-occupancy clause become effective. 

Major drawback to frequent use of the method was 
lack of a railroad spur adjacent to the plant in difficulty. 
Today, with the steam locomotive relatively obsolete, 
availability of a spur is meaningless. Insurance companies 
have welcomed the advent of the truck-mounted steam 
generator with its almost unlimited mobility. 

Steam conditions are necessarily modest: capacity 
per unit runs about 7500 lb-per-hr maximum. But where 
volume is needed, a major part of the demand—in many 
cases entire demand—can be met by merely driving more 
trucks to the plant site. 

Emergency service is the call most frequently answered, 
but steam on wheels can and does move in to bear a hand 
in other situations. One new plant needed steam for vari- 
ous purposes before its own boilers were ready to go on 
the line. In another instance, a utility installed a million- 
lb-per-hr unit, wanted to clean mill scale from internal 
surfaces of the new boiler and connected piping. Steam 
supplied by a truck-mounted unit scoured the big system 
24 hours a day for 10 days. 

Standby equipment is a must in some energy-system 
applications, would be ideal in all. For plants that cannot 
economically justify investment in standby boilers, avail- 
ability of steam on wheels when needed could mean the 
difference between a mild interruption of operations and 
a costly long-term shutdown. 
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PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


DESIGN EXAMINATIONS TRADE MARKS 
PLANS SURVEY REPORTS 


BLACK & VEATCH 
Consalting Engineers 


Electricity—Water—Sewage—Gas— Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meadow Lake Pkwy, Kansas City 14, Missouri 


PETER F. LOFTUS CORPORATION J. E. SIRRINE COMPANY 


Design and Consulting Engineers Engineera Since 1902 
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Electrical « Mechanical Structura! Steam & Hydro Power Plants 
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Aaalyses 


of Water 
First National Bank Building 
Pittsburgh 22, Pennsylvania Greenville, South Carolina 


BURNS & McDONNELL 


-—— Architects — Consultants 


4600 E. 63rd St. Traffieway 


Kansas City 41, Missouri 


CHAS. T. MAIN, INC. ALDEN S. STILSON 
CONSULTING ENGINEERS & ASSOCIATES 


Design—Construction Management 
Steam, Hydroelectric & Diesel Plant 
Gas Turbine Installations Industrial & Municipal Power Piants 
Transmission-—Distribution Surveys, Reports, Design & Superriaion 


Boston, Mass, Charlotte, NX. Columbus, Obie Cleveland, 


Consulting Eagineers 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Design and Construction Supervision 
Mechanical Electrical Nuclear 
Sanitary Checimal Laboratory 
Business and Economic Research 


New York Reading. Washingtun 


SWANSON, WRIGHT & CO. 
ENGINEERS LTD. 


Consalting Engineers 
Coustraction Cost Consultants Forest Product Industrie: 
Thermal Power Plants 
Industrial and Process 


MARBARRY CORP. 


Design and Drajting Services 


33 Rector St. New York 6, N. Y WH 45166 
2210 Weet Ave. Vancouver 9, B.C. HK 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations ; Reports — Desigr 
Procurement — Field Engineering 
Domestic and Foreign 


74 New Montgomery St.. San Franciseo 5, Calif 


PIONEER SERVICE TIPPETT & GEE 
& ENGINEERING CO. CONSULTING ENGINEERS 


Consulting and Design Engincers Mev hanical— Kleetrical—Thermodty nam Structural 
Specialists in Design-——-Studies Super ision 
Purchasing Powet Stations —-Tranemission. Distribation 
Financing, Accounting Other Operations Industrial Piante— Process 


231 So. La Salle St. Chicago 4 1235 North Second Street Abitene, Texas 


THE KULJIAN CORPORATION 


Engineers - Constructors Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel 
Uullity Industrial Chemica! 


1206 N, Broad St. Philadelphia 21, Pa 


SARGENT & LUNDY WATER SERVICE LABORATORIES 
INC. 


Specialists in Water Treatment 
Consultants to the Power Industry for Corrosion Prevention 


140 South Dearborn Street, Chicago 3, Til. Offices alao in Phila., Waah., & Richmond, Va. 


ENGINEERS 


THE 


** By reason of special training, wide experience and tested 

ability, coupled with professional integrity, the consult- 
ing engineer brings to his client detached engineer and eco- 
nomic advice that rises above local limitations and encom- 
passes the availability of all modern developments in the 


CONSULTING fields where he practices as an expert. His services, which 


do not replace but supplement and broaden those of regularly 
employed personnel, are justified on the ground that he saves 


ENGINEER his client more than he costs him.” 


For the solution of your problems, consult the Professional 
Services Section of Power. 
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DISPLAYED RATE INFORMATION: UNDISPLAYED RATE 

The advertising rate is $20.50 per inch for all DISCOUNT OF 10% if full payment is made (Not available for Equipment Advertising) 
advertising ting on other thon ao con in advance for four consecutive insertions of $2.10 a line. Minimum 3 lines. To figure ad- 
tract besis. Cortract rates quoted on request undisplayed ads (not including proposals). mag Wa oe = 5 — words as a 
EMPLOYMENT OPPORTUNITIES — $47.40 per An ADVERTISING INCH is measured % ici 
inch subject to agency commission vertically on one column, 3 

BOX NUMBERS count one additional line. 

to Classified Adv. ©. Box 12, New York 36, N. Y. 


MANUFACTURERS AGENTS SALES ENGINEERS 


Water Treatment firm desires agents east of Missis Home office of diesel engire division offers an 
sippt to sell Water Softeners, Filters, ctr, Agents excellent opportunity for graduate engi- 
now calling on consultants, contractors and indus neers with selling or sales office experience.¢ 


trial aecoents. Mubmit area covered and secounts Basic assignments after training include esti- 
hemiled mating ard preparing bids and proposals, fol- 


RW-4927, POWER lowup work on new orders, handlina general 
Class. Adv. Div. P.O. Box 12, W.Y. 36, N.Y. sales correspondence and liaison with vendors San Francisco 
ond visiting customers. 


Position has definite advancement potential or 
leading to direct saies assignment in one of 


our district sales offices 

POWER PLANT ENGINEER Write, stating age, education, experience and Los Angeles 
Mechanical or Electric Engineer with suff sivictly 
cient experience to supervise operation and EMPLOYMENT MANAGER Power and Industrial Division of- 
maintenance of steam power plant. Person NORDBERG MFG. CO. fers immediate employment oppor- 
nel Dept . Ark-Mo Power, Blytheville, Ark. MILWAUKEE : wis. tunities for electrical, mechanical, 
or structural engineers capable of 
SALES assuming responsibility on design 
ENGINEERS of major steam or hydro power 
Leading Water Treatment Company has sev- 

“4 Put You rself eral openings in key territories. Chemical bock- plants. 
in the Other 3, ing costs plus transportation re- 
imbursement for you and mem- 


Fellow’s Place” ADDRESS BOX NO. REPLIES TO: bers of your family. If you have an 


Box No. Classified Adv. Div. of this publication interest in a San Francisco or Los 
Send to office nearest you 


NEW YORK 36: P. O. Box 12 Angeles assignment, please send a 
CHICAGO 11: $20 N. Michigan Ave 


NCIS esume of experience, including a 
TO EMPLOYERS of present earnings and 


POSITIONS VACANT new salary requirements, to 


Mechanical Engineers. Excellent opportunity tor 

Project Managers, Project Engineers, and Design George I. Copeland, Manager of 
TO EMPLOYEES Section Chiefs experienced in design of heating, Personnel. Personal interviews will 
ventilating, air conditioning, pipinc. power 
plants. Extremely wide variety of work (includ- be arranged for qualified candi- 
ina’ client contact) with established Midwest com dates 
sulting firm. Permanent. Good starting salary, 
Letters written offering Employ- advancement and vacation program. Moving 


exvense n y swered. 
ment or applying for same are 3 picaees paid. All replies will be answered 


wer 
written with the hope of satisfying } power Plant Sucerintendent for Municioal Power Bechtel 
a current need. An answer, regard- Plant—14,000 KW steam and 2910 KW diesel 
» generating units. M. E. graduate preferred. Sal- Corporati 
less of whether it is favorable or 90006906. mo, Rend City on 
not, is usually expected. Manager, Box 190, Woo4stock Minnis. 220 St , 
MR. EMPLOYER, won't you re- SELLING OPPORTUNITY AVAILABLE S ) 
of an employee's. application covering Industral 
oyees cauio y wanted by manufacturer of complete line o 
& personal interview can be 
acknowledging all applicants and § Dole: water. cooling water and fuel condition. 
not just the promising candidates. ome with a repeat order business. Fits in well Past Resting, MUerey Wel 7-000 
with non-competitive lines. Excellent Commission 
MR. EMPLOYEE you, too, can help Exclusive Territory Chemical Testing Corp. 
by acknowledging applications and 3  "W-4886, Power. 
job offers. This would encourage POSITIONS WANTED 
m companies to answer position Plant Enel 


wanted ads in this section. tion, 8 yrs. experience as chief engr. in the 


operation, maintenance, management, and plant 
We make this suggestion in a spirit betterment. PW-3449, Power. > “ 


of helpful cooperation between em- 

Graduate Electrical and Diesel Engineer, 52 
ployers and employees. Years. married, no children, speaks and writes 
fluently English, German and Spanish. 17 years 
This section will be the more use- in Spanish speaking Country, many years of ex- 
ll as o ; “ perience as Plant Enaineer, Superintendent of 
ful to all as a result of this con Diesel-Electric Power Plants, Chief Engineer of 
sideration. Utility Co., Design of Substations, Power Plants 
\ and Refineries, also goes Overseas. PW-4891, 

Classified Advertising Division Power 


McGRAW-HILL PUBLISHING CO., INC. SELLING OPPORTUNITY WANTED 


330 West 42nd St., New York 36, N.Y. Latin America, U.S. field representative 
Panama traveling area seeks representations 
RA-5010, Power. 


WANT BETTER JOB 
GET 2nd CLASS 
ENGINEER Lic. IN 1 YR. 
ATTENTION TO: 


3d ineers, Firemen, Oilers, 
rd Class, 


for Soller Room 100 Quotes 
Answer Bulletins. Make us prove 


For information write: 
A. E. KARPF 
Rochester 9, 


Circle S00 on Reader Service Card 
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EMPLOYMENT «| EQUIPMENT—USED or RESALE 
a 
ge 
: 
A 
& 
— 


A. CYCLE 


(2) Cage 
G.E. Slipring 
Synch 
Sq. Cage 
Stipring 
Slipring 
86. Sq. Cage 
Marathon (2) x Cage 
. Slipring 
El. Machy Synch 
El. Machy. Synch 
Br. Boveri b.b. Sq. Cage 
G.E. Sq. Cage 
Slipring 
Slipring 
Sq. Cage 
Sq. Cage 
Sq. Cage 
Sq. Cage 
Slipring 
Synch. 
Sq. Cage 
Slipring 
Slipring 
Slipri:¢ 
Sq. Cage 220/440 
Slipring 2200 /440 
Cage 


GR. 
(2) 


Sa. 
Sq. Cage 220/440 
Sq. Cage 440 
Slipring 

Slipring 

Slipring 

Slipring 


GENERATORS 


Type 

CY-221 
late 
EB-146L 
D 


cD 
CD-1129 


Thousands of new and 


“Certified Rebuilt” 
Motors & Generators 
in stock—up to 
1000 H.P. 
OUR 54th YEAR 


c. MOTORS 


Rel. TEFC b.b. 
Whse 


G.E. 

Elliott b.b. T.E 
El. Dyn. b.b. (2) 
75/100 Whse 8 
60 G.B. TEPC b.b. 

E R 
50 entury new 230 
40/50 Rellanze b.b. 230 1800 


SETS 


1435 \ w. ‘RANDOLPH st 
CHICAGO 7, ILLINOIS 


260 


Circle 501 on Reader Service Card 


POWER 
EQUIPMENT 


iP DIVISION 


GENERATOR SETS 


11—1250 KVA Natural Gas Engine Sets 
3/60/2400/4160 with switch gear 
(can be seen running) 


1—500 KW Condensing 200 PS! Turbine 


TRANSFORMERS 


1—6000 KVA 3/60/44000—4160 Substo. 
3—500 KVA 1/60/66000— 480 
6—450 KVA 3/60/13800— 460 

3—333 KVA 1/60/2300/4160 Y—480 


CRANES 


40/10 ton OET 473” Span 75’ Lift AC 
25 ton Powerhouse 36'6” Span AC 
6 ton OET 43’ Span 20’ Lift DC 


BOILERS 


40,0002/hr. 225 PSI B&W Type F22 

25,000Z/hr. 450 PSI @ 738°F. Stirling 

18,000Z/hr. 160 PSI Keeler 

NEW UNASSEMBLED B&W, F.W., C.E. 

complete with Superheater, Economizer, 

Soot Blowers, Oil Burners, Steel Encased 
445002/hr. 450 PSI 735°F. 
350002/hr. 285 PSI 577°F. 


HEAT « POWER °°. 


60 East 42nd St., New York 17, N.Y. 
310 Thompson Bidg., Tulsa 3, Okla. 


Gircle 502 on Reader Service Card 


NEW EQUIPMENT FROM 
THE UNCOMPLETED 


BATTLESHIP 
U.S.S. KENTUCKY 


Installed but never used 
Built of finest materials 


WESTINGHOUSE 1250 K.W. 
TURBO-GENERATORS 
working pressure. Complete with condensers, 
circulating pumps, etc. 
BOILERS 
7 EXPRESS TYPE 


steam/hr. ideal for testing where lorge A... 
tities of steam ore soured, giving fxcellent 
control from fire 
be converted for #2 oil natural 
automatic. 
LARGE DEAERATING 
PEED HEATERS 
jon—spray type—capacity 

hr.—vent condenser—single poss 
—heating surface 174 sq. ft.—all Monel con- 
struction. 

GE HIGH AND LOW PRESSURE 
MAIN PROPELLING TURBINES 
Will for testing, wind tunnel or 
(2) 


sure stage 25°F. (2) pressure ~24 600 


HP — 3913 RPM — working pressure 49 
steam—424°F—2-6 stages of impulse. 


THE BOSTON METALS CO. 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 


ELECTRICAL 
POWER EQUIPMENT 


SLIP RING MOTORS 
3 ph 60 ey 220 oF 440 volts 
TYPE 


Mill. Type 

Mill Type 

Mill Type 

M-43458. Dppt, New 
M-6345%. Dpot 
MT-57T3¥ 


ARYW (2) 


L.M-17A 
Hy 
1) 


ys 
ese 


lee. 


*2200 volts or higher 
SQUIRREL CAGE MOTORS 


3 ph. GO cy. 220 oF 440 volts 
(°2200 volts or higher) 
MAKE Tyre 
AL -Ch ANX 
Weat cae 
West C8-44-C15 Dept (2) 
1K 
Allis 
West. 


Design 46765 


CH S108, TEFC, 
KTP 


1010 
MOTOR GENERATOR SETS 


Moter 
ACY. 
4166 
1300 / 
2300, (myn 
T3200) 
2300 
2300 / 
2300 
+40 120 


220/ iio 


TRANSFORMERS 
Special Offer — Like New 


3—~1250 KVA Allis Chalmers Class OA Oi! 
filled Sql 60 cy 34,400 Volt primary, 480 
volt sec ith tops, manufactured 1955. 


Circle 503 on Reader Service Card 


Write for current complete stock lists on elec- 
trical power equipment you 
need or send your list of sur- 
plus and equipment for 
our offer. 


CHICAGO 


W. CERMAK ROAD © CHICAGO 8, ILL. 
Circle 504 on Reader Service Card 
POWER * SEPTEMBER 1960 


3 
a 
uP Speed Mfr olts Speed oon 160* AL-Ch be 
B00 Cr, Wh 230 1150 400 1800 Gen. Bilee, 
750 514 Gk RC-38 1150 Gen. Elec. 
900 Whse. bb SK 250 «387/575 400 Gen. Blee. 
an 300 BK - 210 30 / 1800 18090° AL.-Ch, 
500 606 300 €r.-Wh A 
400 514 300 600 Gen, Elec. 
400 300 F - Morse 
400 120 joe 4 Gen. Blee 
400 » Gen. Blec 
350 900 600" West cw 
350 720 West CW, or 3 beg. 
i 350 1806 Gen. IM-16 
1200 Kw tut Vv Gen. MT-3628 
3600 300 40 AC 250/250 DC T20 AL ANY 
KOO 200 Allis Ch. (2) 440 AC pe Gien, Elec M 366 
600 200  Whse. synch. 220/440 AC DO 400 Gen. Elec 
4100 200 Gen. Elec.* 220/440 AC Sia Wagner RK 
720 125 Whse, 220/446 AC De 1800 AL-Oh ARY-206 (2) 
450 100 Deleo b.b. 320/440 AC 120/240 DC 600 Gen, Blee 
608 80 Star b.b. Synch. 220/440 AU 20 DC 1800 Gen. Blee. 1-M-13A 
900 75 Whse, Synch 220/440 At DC Gen. 
1800 60 Ideal 220/440 AC 125 pe West. 743 
T20 50 Whse. synch, 220/440 AC DO 1200 West BS 
900 30 (2) 220/440 AC 125 be Gen. 1 13 
G.E. TEFC (2 yuu 30) Whee. AC 20 Dc 
Whee. XP 3400 
G.E. (4) 
: Whse, 430 
Whee. b.b. Sq. Cage 220/440 
1% 6A.C. TEFC Sq. Cage 220/440 1800 HP RP 
125 Machy. (2) Synch 220/440 400 shoe 
123 TRFC Sq. Cage 2200 188 
125 Al. Ch. TEFC Sq. Cage 220/440 600 noe 
125 GB. (2) Slipring 220/440 pe 
100 Allis Ch. Slipring  2300/440 600 1800 
100 Al. Ch. TEFC Sq. Cage 2200 1800 joo 1800 
300 Gen. Elec 0/350 sen wo Elliott 
200 «=6Gen. Elec. 256 1450 250 1460 : 
100 Deleo b.b. 120/240 1200 West. 
50 (2) 250 1200 | 200 1-K-158 
200 1200 Gk K.42348, Dppt 
T20° Al -Ch AN.370 
200 
: Gererater at 
Make 
19000 West 750 
600 (3 unit) 125/250 
00 West 125/250 
oo AL Oh 125/286 
Reddewy 
1500 Al. -Ch. J 
1s West 2300 44 
125 West 2300 / 48045 ‘ 
100 
3 
A 
| 
Phone CAnal 6-2900 
= 


SEARCHLIGHT SECTION 


EXCEPTIONAL BARGAIN OFFERING 


TURBO GENERATORS 


130,000 KW, V. 1800 RPM. Genera! 
Electric condensing, 275 PSI. shaft 
caciter, switehgear, Worthington sort 
end auxiliaries 

215.000 KW. Vv. (800 RPM. General 
Electric 275 PSI. complete with shaft 
exciters Worth hington surface condens- 

ers and auxiliaries. 


KW, 3/00/240 V. 3600 RPM, General Elee- 
wee Bon condensiag, 200 to 235 PSI. 
pressure 


trie non-condensing, 200 PSI, 102 back 
pressure. 


Kw, 400 RPM. Allis Chalmers 
non-condensing 325 4, 


TT, 1102 back 


pressure. 

KW. 125/250 V. 1200 amperes Westinghouse 
direst current seared turbine 
erater unit, 200 te 250 1, te 252 
pressure. 


5—2000 HP BAW cross om 500 PSI 
superheaters, esonom iz soot blowers, stokers. 

2—1845 HP Baw steel longitudinal om 
300 PSI complete with superheaters, soot biow- 
ors, stokers. 

8—444 HP BAW cross drum wrought steel 250 PSI 
complete with superheaters, ecconemizers, soot 
blowers, stokers. 


POWER TRANSFORMERS 


5—1500 KVA General Electric water cooled, 3/60/ 
14,520 V primary, 600 V secondary. 


3500 KVA General Electric single phase, 60 cycle, 
oil cooled, 2400/4160 V primary, 240/480 V sre- 


COMPLETE 
POWER 
GENERATING 
STATION 


ALL OR PART 
EXCELLENT CONDITION 
-IMMEDIATE DELIVERY 


WATER WORKS PUMPS — 
MODERN, EQUIVALENT TO NEW 


i—15,000 GPM Allis Chaimers LS centrifugal 


ANYW equipped with operating A... and we 
gear. 
115.000 GPM Allis Tye SF. 1180 
centrifugal pump. suction 
charge diameter head 
suction 70 ft., total disehar ft. 
head 270 ft., coupled te a 1000 HP, 
3/60/2300 V Allie savirrel 
tien moter Type Nw 
valves and swi 


CARS—STANDARD GAUGE 
steel hopper bottem (drop.bottem gondola 
2—30 yd. automatic air dump, all steel twin 

vertical tylinégers, automatic com = with 


(wood bottem covered with 
Shaper Co, mfr. 
2—Clark Type C-6 all steel extension side cars. 
1—40 ton steel gondola car, fat bottom type, Thos. 
F. Carey Co. migr. 


OVERHEAD AND GANTRY CRANES 


1—75 Ton capacity Whitin . bridge crane, 
Si ft. span, complete wit liary hoist, 
motors, control and rail. 

Ton capacity Whiting Mfg. 
140 ft. span, stationary brid 


complete 
and operating meters con 


‘equipment and rai 


BLOWER FANS 
ore Conoidal Size 7 Buffalo F 
each direct connected to a 100 we. 


anne, 900 RPM G.E. motor. 


2—65002 pressure Multi-vane Size fan. 
Sturtevant Ce., each direct connected te a 200 


HP, 3/60/550 V, 514 RPM G.E. motor. 
6—45,000 CFM forced draft fans Turbe-Vane, B. F. 
Sturtevant Co., seach direct connected to a 75 
HP, 3/60/550 V, 1200 RPM G.E. motor. 
HP, 3/60/550 V, 1200 RPM 
M indueed 


6—60.500 CF draft fans Multi-Vane, 8. 
Sturtevant Co., each direct connected to a 


MENT 


i—Coal automatic traveling hepper 
ear ste with meters, control and rails, 4 


COAL AND ASH HANDLING 
EQUIP’ 


— operated by Pilot wheel, gear 


hoist system, R. H. Beaumont Co. mfegr.. 
With trask hopper, leaders, buckets. with 
7% ton coal larry. 


CENTRIFUGAL CIRCULATING PUMPS 


125,000 GPM Worthington 
®, Size 30-CL-BS, direct connected to a 300 
P, 3/60/440 V, motor. 
1—52.000 split ease Worthington 
Size 48-CL-BS, direct con- 
GPM Worthin: 
HP. 3/60/5650 V, 730 RPM, 


UTILITIES MACHINERY CORPORATION 


1965 EAST SIXTH STREET 


POWER * SEPTEMBER 1960 


Tel: CH. 1-0210 


Circle 505 on Reader Service Card 


CLEVELAND 14, OHIO 


‘ 
‘ 
i 
q 
tare 
axe 
charge head ft shutef? head ft dirset 
connected to 500 HP. 880 RPM. 3/60/2300 V 
is 
mfgr.. com 
connected 
ondary 
> 
26 
th 


SEARCHLIGHT SECTION 


MISS POWER EQUIPMENT SAYS, 
“For BIGGER SAVINGS and BETTER © 
SERVICE, Get Our BARGAIN 


PRICES on Guaranteed 
NEW and REBUILT 
MOTORS” 


SQUIRREL CAGE MOTORS 
NEW AND GUARANTEED 


=z 


West. 8.8.8. 


mm 


Om 

on 


ore 


West. TEFCBS 


6.€. $.8. Dr 


CS-81208 
ip K -6324 


FOR Y 


° 

< 


Motors, Control AC 
LARGE LINE OF 


8 CAIRN STREET PHONE Beverly 5-1662 0 BOX S34 ROCHESTER 2 WY 
Circle 500 on Reader Service Card 


M-G SETS 
from . . 


150 KW GENERAL ELECTRIC 
IN STOCK—REBUILT & GUARANTEED 


Kw 


2 


2300 
4160 
300 


EOD 


Suoue 


Write for 


JOLIET EQUIPMENT CORP. 
JOLIET, ILLINOIS 
GROSS ST. BOX 1078-P 
Phones: Joliet SA. 6-192, Chicago BI. 2-2438 


"FOR MILL SERVICE-POLE FACE WINDING 
{SPARE OC ARMATURE 


Circle 510 om Reader Service Card 


30—K.W.—120/208 240/440 Volts—3 phase 


HERCULES DIESEL ENGINE GENERATOR SETS 


NEW — 1959 — Portable — Skid Mounted — 6 Cylinder 1800 RPM 0.8 P.F. 


with Switchboard 4 Engine Panel. Auto- 
matic Voltage Regulation. Inspection under 
power invited. Immedicte Shipment from 
Phila. or Miami, Fla. 


T. B. MacCABE CO. 


4314 Clarissa St. — Philadelphia 40, Pa. 
Phone — DAvenport 4-8300 


Circle 507 on Reader Service Card 


POWER PLANT OFFERINGS 


AIR COMPRESSORS 
2—7400 CFM 25/36 P.S.1. Ing. 
3/60/2400 volt/300 RPM 


M—Late 
Penna. DCE.2 300 HP. 
440 Volt. 942 


iow 
DIESEL GENERATORS 
— G.M. — 8-268 3/60/440 Voit/1200 


1—250 KVA — G.M. 6-71 Twin 3/60/220/440 V 
2—156 KVA—Murphy 3/60/220 V—!200 RPM 
1—125 3 /60/220/440 V—1200 RPM 
TURBO GENERATORS 
W West. Non-Cond—850 tb, 110 Ib Exh. 
3/60/2400 Volt, 1941 
KW West. Cond. 3/60/2400—400 Ib. 
KVA GE. Cond. 3/60/450 Voit, 400 
i—300 KW DeLaval Non-Cond 3/60/2300 V—175 
lb—32 B.P. 
1—200 KW West. Cond. 2300 V—2002 
80 H.P. Cyclotherm 125 ib Automatic 26 oi}—i945 
80.006 Ib/hr Union, 256 tb oil fired—i949 


125,000 ib/hr Wickes, 650 Ib of] fired—Complete 
Plant-—1944 


THE Q’BRIEN MACHINERY CO. 


1915 W. CLEARFIELD STREET 
PHILADELPHIA 32, PA. 


POWER UNITS 


FOR SALE 


2—1000 KW Woterwheel Plants, Modern 
230 foot head, Horizontal, 720 RPM, 3 
phase, 60 cycle, 2400 Volts AC. 


3—General Electric Transformers 833 
KVA, 34500/2400/4160 Volts, Modern. 


1—400 KW Condensing Turbo Generator, 
400 PSI, 3 phase, 60 cycle, 440 Volts, AC. 


1—5000 KW Condensing Turbo Generator, 
400 PSI, 3 Phase, 60 Cycle, 2300 Volts AC, 
740° F.T.T. 


SUNDFELT EQUIPMENT CO., INC. 
802 E. Ancheim $t. 
Wilmington, California 
TErminal 5-5684 


FROM AIRCRAFT CARRIER 
“ENTERPRISE” 


[4] 1000 KW 
GEARED 


TURBO-GENERATORS 


For Condensing 
or Non-Condensing 


1000 KW TURBO-GENERATOR 
COMPLETE WITH CONDENSERS 
CIRCULATING PUMPS 
CONDENSATE PUMPS 
AND SWITCH GEAR 

GENERATOR: 1000 KW — type ATB- 
1280 KV om 


form H 

PF. serial Ne. 

5958205—with (20 welt exeiter—eom 
wound. 


STEAM TURBINE: 1000 KW G.E.—tyse FSEN- 
7964 RP M—exheust | ib. 
jute when condensing. 


GEAR; A—RPM 7964/ 


TURBINE STEAM PRESSURE: 975 
~exhaust pressure | ib. absolute whee 
condensing Can be weed randencing of non-con- 
. Can be operated at reduced pressures. 
BUILT AS MARINE UNITS USING FINEST MA- 
TERIALS. DRIP ~ PROOF CONSTRUCTION. 
UNITS ARE 16’ LONG — 7°84" WIDE. 
MOUNTED ON PRE-FAB S$UB-BASE. 
THE BOSTON METALS CO. 
313 E. Baltimore St. Baltimore 2, Md. 
ELGIN 5-5050 LEXINGTON 9-1900 


~~Circle 511 on Reader Service Card 


TULANE UNIVERSITY 


has the following used equipment for sale: 

(2) 185-ton Worthington Compressors 
driven by 206 208 Voit, phase ric 
motors with auriliary equipment. Used 
seasons. 


For information as to price and condition contact 
Mr. George Johnson, Director of Physical Piant, 
Tulane University, New Orleans 16, La. 


~~ Circle 508 on Reader Service Card Circle 509 on Reader Service Card ~~ Circle $12 on Reader Service Card 
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1800 | 125 G.E. 8.8. Open 1K «600 ‘ 
Opes 1K 1200 CS8-771-C 1800 | 100 C.W. 8.8. Open ' 
8. 150 AL. Chal. 8.8. Open AR 1800 2300 Veit $C-445 3600 
a8 | West. 8.8, Open 100 L.A. Drip New 
SB. Oven 1K 1200] 159 west Drip 8-772 
150 Cont. TEFCBB N-743-X 100 Al. Chal. Ori 

1800) 150 Al. Chal. TEFUBB AZ 900 ARW-a23 | 

800] 150 G.E. 8.8. Open 1K 720 | 100 ideal B.8. Drip New 

600 440 Volt S600 6.8. xP 2368 900 500 6000s 600 
125 West. 8.8. Drip 1000 900 360 1200 250 440 7 

1200] 125 Reliance T.€.F.C. 900 300 HSE. 1200 250 2200 
900 8. 1900 | 100 8.8. Open «720 250 E. 1200 250 460 

$.8. Open 1K 1800 | 100 F.M. 8.8. Open H 600 150 1800 250 440 
8.8. K-505 1800 75 G.E. 6.8. Open K-445 1800 1 1200 250 440 
$5.8. Open C8 1800 | 75 Open 1800 50 1200 «250 440 

hal. 8.8. Open AR 1800 75 Ideal 8.8. Drip 
$.B. Open KT-553 1200 New A-505 1200 150 1200 250 440 
2 8.8. Drip 1200 75 Wagner TEFCES 120 E. 1200 250 440 
BE. Open 1200 | 75 8.8 — te 
Open 1K 900 FREE CATALOG. This is partial listing. We are «Complete Stock Book 
our SURPLUS changing our stock, and ean SI! your requirements at any time. ge 
for cur free catalog. in Steck, fractional hersegower up te 500. 
SEND Your NEW & USED oe 
LIP RING MOTORS & CONTROLS 
] 
—£0 cycle, 4-Wire with Neutral for single 
phase. Enclosed—Designed for outdoor use. 
Heated for fast winter starting. Complete 
Sele or Rest 
: 
4. XHE, 600 

| 


SEARCHLIGHT SECTION 


COMPLETE MODERN 400 LB. POWER PLANT 


3750 KVA Westinghouse Turbine Generator — 2 600 HP Combustion 


Engineering Boilers, 450 PSIG W. P. Turbine is 400 PSIG 750° FTT with 
surface condenser and auxiliaries. Generator 3/60 6900/4160 with Exciter 
and Switchboard. Surface Condenser and all auxiliaries. 


This plant is complete in all respects and can be inspected as origi- 
nally installed. Photographs, prints and specifications ovailable 


1-2000 KW GE 


2-3000 KW Westinghouse 
1.2500 KW Allis Chalmers 
1.2500 KW Westinghouse 


1-2500 KW GE 


Other turbine Generators 


6002 750° Non-Cond. 1502 BP 4160V/6600V 


6002 750° Non-Cond. 125/150¢ BP 
4002 Autext 150° Non-Cond. 302 480V 
1252 Non-Cond. 103 BP 2300V 


4002 750° Autext 252 Condensing 600V 


CHARLES WEAVER, INC. 
19701 JAMES COUZENS HIGHW 
DETROIT 35, MICHIGAN 


Circle 513 on Reader Service Card 


FOR SALE 


cycle, 2300 volts, 3600 RPM, General Elec- 
tric S-stoge noncondensing steam turbine gen- 
erator unit, 375 PSIG, 700° FTT, 1252 exhaust 
bock pressure, complete with direct connected 
shoft exciter ond switchgear. Excetlent con- 
dition-—ovailable immediate delivery. 


EUCLID ENGINEERING CORPORATION 


909 National City East Sixth Building 
Cleveland 14, Ohio 


1500 KW, 809% Power Factor, 3 phase, 60 


TRANSFORMERS 


BOUGHT - SOLD - RENTED 
REWOUND - RE-DESIGNED 


MANUFACTURED 
Ask for our Stock List 


For Sale 
3—2500 KVA G-E 6900—2300Y 
3—2500 KVA G-E 6900—2400/4160Y 
3—2500 KVA G-E 6900—7200/12470Y 
4—2500 KVA W-H 34500—2400/4800/11000 
3—1500 KVA G-E 69000—2300Y 
3—1500 KVA G-E 69000—2400/4160Y 
31500 KVA G-E 69000—7200/12470Y 


THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27 Ohio 
adependent Trenstermer Service Shep” 


“America’s Exclusive 


~~Circle 514 on Reader Service Card 


Circle 516 on 


Service Card 


Your Inquiries to 
Advertisers Will 
Have Special Value. . . 


—for you~the advertiser—and the 
publisher, if you mention this publi- 
cation. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable 
the publishers to secure more ad- 
vertisers and — more advertisers 
mean more information on more 
products or better service — more 
value—to YOU. 


ELECTRICAL EQUIPMENT 


TURBO GENERATORS 


Cond. 
est. (20/240¥ DC/900 West. Non/ 
. 120/240V DC/1200 West. Non/ 


DIESEL GENERATORS 
4-250 Kw West, 3/60/450/1200 with G.M. 0-268 
4—250 KW West. 3/60/450/900 with Cooper-Bes- 
er 


2~ KW W Deleo 3/60 /450/1200 with G.M. 6-71 
100 Kew Allis Chalmers 120/240/1200 with 
DRY TYPE TRANSFORMERS 
1 ph — 450 pri. — 117 sec. 


(1S) 10K VA — (25)1SKVA (6)20KVA — (30) 
25K VA—(10) 374, K VA—(6) 50K VA—(6) 75K VA 


3000 PSI AIR COMPRESSORS 
20 ¢.f. per br. Worthington with 50 HP, 3/60/440/ 
3500 RPM 
30 ¢.f. per br. Hardie Tynes with 75 HP, 230 volt, 
2000 RPM 
Write or Phone for Details & Locatons: 
aes R. GLAZER COMPANY 


Nessou Street, New York 5, N. Y. 
BE 3-5033 
Sales Agent for Hugo Neu Corp. & Lipsett. Inc. 


NEW G.E. A.C. MOTORS 


FOR HYDRAULIC PUMPS OR 
HYDRAULIC DRIVEN DECK 
MACHINERY OR CRANES 


New. as removed from U.S. Naval vessel Hawaii. 


A.C. 440/3/60 


10 HP Cont 40 HP intermittent ‘| hour. 
High ah sli. terque, induction type KR. 
2 


10 HP Continuews—40 HP intermittent hour— 
1040/520 RPM. | available. 
(The above twe motors have magnetic brakes.) 


1S HP Continusws—60 HP intermittent heer. 
1770 RPM—type KF. 


20 HP Continucus—i770 RPM—type KF. 
40 HP Continuous — wound roter—440/3/60 — 635 
RPM Type M. | available. 


18% HP Continuows—75 HP hour 
—I775 RPM—2 available—type K 


200 HP Conti irrel 
RPM—type KE. with brake—2 


THE BOSTON METALS CO. 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 


POWER + SEPTEMBER 1960 
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263 


‘ 

: 

; 

; 
3 
| 
4—600 KW G.E. 3/60/440V/1200 G.E. Cond—S25 
4~—400 KW G.E. 3/60/440V/1200 G.E. Cond—525 

2—300 KW W 
Cond. = 
Cond 
q 

ay 

j 


‘ 
SEARCHLIGHT SECTION 
=~ 
UNUSED EQUIPMENT BUILT TO 
Pyranct | 4800/8820 /120/240 
300 ce 1 4160/7 200-240/480 
KF 2400/«160- 120/240 
50 Amer. —Abestol 4160-120, 
TURBO-GENERATORS 2—40,000 GPD, 3 effects, 3 shell, mfd Dry 
by Foster Wheeler 3000 OA-T 3% 24,400-4160/2400 
3—2250 KVA 3/60/2300 Volt or 4100 Volt, Y ¢ 8 Gk + 1 
3600 RPM 410 PSI, 28%” Hg vac. MOTOR Sets 
(generators for sale separately, if de- MOTORS a0, 
sired). 1S Gs. 1300 25 3500/4160 Ayn. 
or 4160 V 1300 3200/4160 aR 
or M, synchronous A 
CONDENSERS 4—1500 HP 550 V 1000 120 2300/4160¥ Syn. 
50 Volt, DC, 600 RPM INE GENERATOR SETS 
A large assortment of 2-pass condensers, 1—Seeaien Gas HXE 62.5 KVA Westghe 3/60/480 
400 sq. ft. to 3500 sq. ft. and tube jet ai 1P RING MOTORS 
A large assortment of luboil, condensate, Mr 
fire, hydraulic and other pumps. : 
FUEL OIL HEATERS 10 West TEPC. BB. 
2.1 sq ft—size AT-48 U-tube 
8—246,000 Ibs/hr, monel, mfd. by Elliott tee 
69.3 sq ft—size AT-60 U-tubes 1308 seve 
mfd. by Griscom Russell DIESEL ENGINES HP Make Speed 


EVAPORATORS 


3—8000 GPD Evaporators, Soloshell, mfd. 
by Griscom Russell 


1—30,000 GPD, 3 effects, 3 shell, mfd. 
by Griscom Russell 


45 Nassau Street 


DIESEL — GENERATORS 
used—excellent condition 
6—1600 HP Gen. Motors 16-278A 
2—1800 HP Fairb. Morse 38D8% OP 
1— 290 KW 120 /240V DC GM 8-268A 
8— 100 KW 3/60/450 GM 3-268A 


HUGO NEU CORPORATION 


New York 5, N. Y. 


Circle 519 on Reader Service Card 


SPECIAL OFFERING! 


3 NEW UNUSED 
850 KW DIESEL 
GENERATOR SETS 


installed but never run 


Fairbanks-Morse model 38D8 ‘4 — bore & 
stroke 8% x 10—@ 720 RPM. 


GENERATOR: 


Complete—drip-proof enclosure—850 KW 440/ 
3/60 @ 720 RPM—80% P.F.—with direct-con- 
nected 714 KW excite. 


The above units are complete with filters, 
strainers, heat exchangers, mufflers, air intake 
silencers, etc., and are complete in every de- 
toil. They are mounted on a common pre-fab 
sub-base, and have the latest deadfront switch- 
gear, distribution & voltage regulators. These 
units ore perfect in 3 . t & hove been 
carefully preserved by the .N. 
in owr worehouse or ‘the 


THE BOSTON METALS CO. 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 
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Sup MOTORS—3 Ph., 60 Cy. 
HP Type Volts 
l new 3500 MT-30 4160/6600 240 
1 2500 Al. Ch. 2200 300 
i 1800 West. HPI? 2200 252 
1 1000 2200 1200 
1 500 Ch. 2200 293 
1 500 Wet, CW 22 
rest. -4-32-1) 220 
SYNCHRONOUS MOT 3 Ph., 60 Cy. 
2 5000 Al. Ch. 13800 /4900 Tis 
lnew 4000 West, 4140/2306 1200 
2 1700 Ts 4160/2200 ? 
i 1500 West. 2300 
5 1250 El. Prd. 1200 
lnew 920 GE. 2400/440/220 360 
3 700 West. 2206 1206 
1 500 =West. 2300 1800 
1 450 ~Weat. 2300 128% 
6 1500 G.E. Ts 4160 235 
SQUIRREL CAGE MOTORS 3 Ph., 60 Cy. 
1 1250 Al. Ch. 2300 3578 
3 2000 Ideal M-5 4160 
i 800 West. CS 2300 5a0 
1 800 C8-44 4000/2300/440 1787 
1 600 ‘est. 446 35760 
1 600 K -63398 440 3570 
2 0 GE. 2306 3579 
TRA — 60 Cycle 
Qe. KVA Make Type Ph. v 
1 3000 GE. 3 2.500% 
1 1750 Penns. 3 2200x220 
1 1500 West. Dry 2 416052400 
6 1500 Went. SL 1 240000480 
1 $00 Wagner 2 2200x220/440 
3 833 Penns. O18C 
2 750 G Biss — 
Qu. KW Make RPM D.C. Volts . Volts 
2 pe] Al. Ch. 514 356/700 13800/6900/ 4160 
3 G.E. 720 250 2300/4160 
1 1900 West. 720 250 
1 400 West. 
— MILL TYPE 
ake Type Volts 
850 Westinghouse 250/500 $87.1 
90/186 


DUQUESNE ELECTRIC & MFG. co. 


15 Hamilton Ave., Pittsburgh 6, Penna. 
Write for our new catalog. 


Qu 

1 880 200 

1750 113 FR 
1 30 6090/1400 401548 
SQUIRREL CAGE MOTORS, 3 PHASE, 60 CYC. 


1—800 HI, 1200, Allis. Chalmers, 2300/4160T 

1—275 HP, 1130 RPM Type KT 55088 
2-200 HP, 1790 K T2000 
2—150 HP, 1600 G.E. 

i—160 HP, 1775 RPM 8 60-4407. 
1— 75 HP, 3600 RPM Cont. NP 565-—440V Exp. P 
HP, Bx. Pr. 220/440 

2—100 HP, 3600 RPM Cont. NP 585-8 4409 XP. 
1—100 HP, 1200 RPM West-C8P 220/440 

1—300 HP, 450 RPM GE TS 1656-2200 


MOTOR REM OE fon BL 
100 HP 9060 RPM Pom BI 
125 HP 600 RPM G.E. Type TH 3300 
125 HP 900 RPM Elect. Mach. 4800 
3600 RPM G.E. me 2300 ¥. 
RPM G.E. TS 
120 RPM Elec. Machinery 2800 V. 
3300 V. 


FOR POWER 


HEMPHILL 


Circle 524 on Reader Service Card 


POWER EQUIPMENT 


15000 KW, NEW, Cond. Turbo-Generator 
3/60, 13800 V., 3600 RPM. 

850 PSIG, 9O0°TT with boiler. 

5500 KW, G.E., Non C. Turbo-Gen. 
3/50, 2300 V, 3000 RPM 600 PSIG 
650°TT, 150 PSIG Exh. 

1500 KW, G.E. Cond. Extr. Turbo-Gen. 
3/60, 2400 V., 3600 RPM, 
200/400 PSIG, 750°TT, 36 AE. 

1000 KW, Worth.-Moore, Cond. Extr. 
Turbine, 3/60, 245/490V, 3600 RPM 


130-300 PSIG, 10% Extr. 
300 KW, G.M. 8-268A, Diesel Units (2) 
3 ph. 60 cycle, 480 V, 1200 RPM 


500 KW, 8 P.F. West. 3/60, 240/480 V 
300 RPM, Gen. direct conn. to 
Ames Vertical Uniflow Engine. 


BREW, WOLTMAN 


& COMPANY, INC. 
50 CHURCH ST., N.Y. 7, N.Y. 


AUTOMATIC and MANU 
Gas or DIESEL 


Com 


plete Switchboard Design and 

USED & REBUILT 
UNIVERSAL POWER ENGINEERING CO. 
382 Wayne St Jersey City, N. J. 


Phone: DElawoare 2-8 


Circle 520 on Reader Service Card 
MOTORS GENERATORS 
TRANSFORMERS 


NEW + REBUILT 


ELECTRIC BQUIPMENT, CO. 


WORLD S LARGEST INVENTORY 


CALL COLLECT Gt 3.6783 


PO. BOX 51 « ROCHESTER 1, N Y 


Circle 522 on Reader Service Card 
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FOR SALE: 
KEYSTONE STEAM GENERATOR 


manufactured by Erie City Iron Works 1953. Size 
600 Hp. 2 drum, bent tube 2° O.D. Heating sur 
face 3,000 sq. ft., furnace vol. 289 cu. ft., nominal 
rating 20, 7002 ‘br. operating pressure 1232, 24 
fuel off 

Also, 19,000 gal. fuel ol] storage tank. 

FS-473!, POWER 
Class. Adv. Div., P.O. Box 12, 36, N.Y. 


Circle 526 on Reader Service Card 
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‘ 
4 
q 
4 
| 
| 
‘ 
pea 
| 
: 
76 HP 1200 RPM Crocker-Wheeler Type ALT 220/ 
ENGINE: 
‘ 
4 
4 
j 


SEARCHLIGHT SECTION 


CONVERSION 
& 
POWER 
EQUIPMENT 


M-G SETS—3 Ph. 60 Cy. 
Ac 
Volts 
2300/4600 


Make 
GE. (0) 46 
Whee, (317) T20 
OF 450 
Gk 
GK. 
Gr 
-Wh. 
Whee 


MERCURY ARC RECTIFIERS 
oc AC 
KW Make T Volts Volts 


Gk RP 245 208 
150 onr 275 2300/4160 


FREQUENCY CHANGER SETS 


vw Volt 
on 13200 /13200 
11000 /6400 


an 28/62% 1300/2300 


138001 
8450022300 
138001460 
1320012300 


GENERATORS 


Oeveription 
Non Cond. 1258/5-152 BP 
2300V 
Cond. 4002-150" 2400/4150 
Cond, 4008-750" 2400/4150V 


MOTORS — 3 Ph. 60 Cy. 
Slip Ring 
Type Veits Speed 
M-S79nS 4800/2400 i800 
cw 380 
MT.4%8 2200 4 
CW-32D.15 440 
cw 440 850 
cw 440 


SQUIRREL CAGE 


CB-1115 

559 7300 
CSP. 440 
CS8-1216 2200 
ante 200 
4000 (6600 
007, 2300 


2200 


2206 6600 
/ 4000 
2200 


RE-NU-BILT BY 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 
Tel: OLDFIELD 3.3334 


B&W—122,500 Ibs. /hr.—635 


Falk reduction gears—New 


460 GPM @ 750psi discharge, Worthington, 


462SRPM— 
24,000 CFM 
ew 


3757 Wilshire Bivd. 
Los Angeles 5, Cal. 


UNUSED—ASSEMBLED—NEW 


IN ORIGINAL MANUFACTURER’S PACKING CRATES 


BOILERS (Package type) 
B&W —60,000 Ibs./hr.—475 psig., 740°TTF, oil fired (ship 


intact as one integral unit) 


, 850°TTF, oil fired (unassembled) 
BEW—-153,600 lbs./hr.—634 psig., 850°TTF, oil fired (unassembled) 


TURBOGENERATORS 
4600 KW GE Turbine—Gen Set, Cond 410psi, 725°TTF, 28.5 Hg exh, 3/93.3/2700V PF 1.0—New 
1800 KW GE Turbine—Gen Set, Cond 410psi, 725°TTF, 28.5 Hi 
1500 KW Westinghouse—-Gen Set, Non Cond 400psi, 3/60/ 
1000 emma Turbine Gen. Set. Non. Cond. 


STEAM TURBINES 
1000 SHP GE Cruising Cross Compound, 525psi, 825°TTF, 8ipsi exh, 10,119/350 RPM with 


V PF 0.8—New 
TTF, 3/60/480V /3600RPM 


1000 SHP GE HP Main propulsion turbine 728 TTY 
3000 SHP GE—LP Main propulsion turbine 40psi, 9040RPM 

11,550 SHP GE HP 12 Stage Cross compound turbine 525 psig. 825‘7TF S870RPM } 1 Set—New 
13,450 SHP GE LP 48psig, 4714RPM with Westgh speed decreaser gear assy. 

294 HP Worthington-Moore, Non-Cond. Form #82R, 310psig. 650°TTF, 2psi-exh, 3S60RPM 
250 HP Sturtevant non-condensing Turbine—575psi, New 


PUMPS, CENTRIFUGAL (Motor driven) 
263 GPM @ 375S’TDH., Ingersoll Rand—2GT, w/60HP 3525RPM 3/60/220/440V (Used) 
275 GPM @ 635’TDH, Ingersoll Rand—2GT, w/7SHP 3525RPM 2/60/2300V (Used) 
200 GPM @ 1300’TDH, Ingersoll Rand—42CNTA, w/Base, Motor optional 


PUMPS, CENTRIFUGAL (Turbine driven) 
w/3S0HP turbine, 575psi. 4900RPM—New 


BLOWERS, TURBO-CENTRIFUGAL 
20,000 CFM New 17° WC, Westinghouse, Vaneaxial, w/Turbine, 82.5HP, 375psi, 10psi—exh. 


26° WC, Sturtevant Co, Rexvane, w/Turbine, 191HP, 400 vsi, 10psi—exh, 
31,250/24,000 CFM @ 45°/28" W.C. Sturtevant Propeller-Fan w/162HP, 575psi. 15psi exh, 
5850 4600RPM 


WABASH POWER EQUIPMENT CO. 


9750 SKOKIE BLYD., CHICAGO, ILLINOIS—TEL. OR 3-8118 


1684 Hudson 
Sen Francisco, Cal. 


730 Dearborn 
Seattie, Washington 


TRANSFORMERS 


1—16667 kwa G.E. 3/60/88000/1 

i— 6667 kwa Westinghouse Ay / 13750 

6000 kva G.E. 3/66000/2 

i— 2000 kwa Nie. Askarel, 13800 /4160 /2400 new 

wt GE type OA, FA, 
ori. 11500 ¥ 

5000/6250 1 /60/115,000 pri. 11,500 see. 
unused 

GE 60/3,115000 V pri 34500 V 

00! 


see 
1300 kva 1/60 ey. 4100Y 
1000 kva Standard, | /44000/6900 

1000 kva Standard, | /69000/4160Y /2400 

1000 Standard, | /34400/480 

833 Allis Chalmers | /60/12,000-480 

750 GE 1 /60/13,800 pri. 480 see. 

500 kva, GE 1/60/11,500 pri. 480 see. 

5300 oil filled ph. 60 ey. 


600 2 0i 
60, 90. 120, 150, 180 RA A 
va Ponna. pri 120/208 
ph, 60 ey, 2400 pri. 
vec 
150 kva, Uptegrafl 1/60/4800 pri. 480 see 
va, Gry Standard, |/ "60/2400 pri. 
150 G.E. 1/60/2400 /4160Y pri. 240/480 
kva, Uptegrafl | /60/2400/4160Y pri. 240/ 
see. 
100 kva, GE H.K. 1/60/4800/8320Y pri. 480 


tec. 
100 kva G.E., 2400/4160Y—120x240 
50 kva WEST COP, 4160/7200Y, 120/240 


ERIE ELECTRIC CO., INC. 
28 Mechanic St. Buffalo 2, N. Y. 


Circle 529 on Reader Service Card 
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NEW EQUIPMENT 


from the unfinished 
Battle Cruiser “Hawaii” 


Material installed but 
unused, and all in prime 
condition 
8 B&W BOILERS 


150,000 Ibs /hr—634 Ibs. TT—6053 
generati surface. (Can be as 


4 LARGE DEAERATING FEED 
HEATERS 


833.820 Ibs ‘hr—manufactured by Worthington—test 
pressure 45 pounds. 


8 MAIN CONDENSATE PUMPS 


4 motor turbine dri 


ibs. 8B. 
RPM—i239 ibs. steam /hr.) 


THE BOSTON METALS CO. 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 


on Reader S 


MODERN G.E. RECTIFIERS 


4—1000KW Mod. 6RC-45-CD6 Auto. Subs. 
2— SOOKW Mod. 6RG-45-CH2 Auto. Subs. 
1948 Vintage still like NEW condition. Can be 
inspected under power at Birmingham. Priced at 
$25. per KW (Less than \ replacement). 


S. M. DAVIS Box 1407, E. St. Louis, Ilineis 


FOR SALE 
—F Heavy P= Vertical Capstan 15 HP, 
440 volt, 3 ph., 60 Car Pullers 
1—Vulean 8 Ton Locomotive, 4 speeds forward, 4 
cyl. Herevles Gas Engine, 36° 


LEO A. HARDING 
1625 Nay Aug Ave., Scranton 9, Pa. 
Phones: Diamond 4-3126 or Diamond 2-2913 


Circle 527 on Reader Service Card ~~Circle 530 on Reader Service Card ~Circle 532 on Reader Service Card 
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: 
‘ 
‘ 
Qu. 
2300 600 7300/4600 
2400 300 2300/4160 
1750/2100 230/800 2300/4400 : 
2000 60 2300/4600 
1500 600 6600/19200 
1500 100 2300/4160 
1250 600 2300/4160 
1900 7120 250 2300/4160 
90 260 4000/6800 
500 900 «128/250 440 
500 900 250 2300/4600 
Soo (new) 1200 300 2306 
400 (8U) 1200 125/250 7300 
300 1200 250 2300 
200 1200 600 «2300/4160 
200 1206 256/275 440 
odes 
Qu 
2 
aw 
1 
Qu. KVA Make Type Ph. Volts 
3333 Whee ore 1 
3 100 O18 1 
3 ™ AC 
Kw 
1 1000 
Ac. 
1780 
600 
j 600 [33 ky ‘ 
(Unused) 
850/275 Whee 450/900 
400 GE 3400 
400 Whee. 3400 RPM—BHP 27.3 
200 Whee. (Moter driven: GE 30 HP moter 440/3/60—1170 ‘ 
300 OER. 1775 RPM. Turbine driven: Sturdevant turbine—590 Ibs 
1 1000 GE ATI 600 
1 TS. 6487 380 
2 1780 OF ATI 34600 
1 325 Gr ATI 


SEARCHLIGHT SECTION 


system consisting of: 


20—G. E. Induction Motors 


and controls. 


Quantity Type 
6 Down Blost 
4 
4 Up Blast 
3 ” ”“ 
3 


rely on his own inspection. 


FOR SALE 
VENTILATION 
EQUIPMENT 


Located New York City 
Mechanical and electrical equipment for large ventilation 


20—-American Blower Corp. Centrifugal Fans 


Type K, 208V, 3ph, 60 cycle. Ratings as follows: 
8—50/16/2.5 H.P.— 
2—32/4.1 H.P.—900/450 RPM 
10—52.5/6.6 H.P.—900/450 RPM 


Complete with Texrope drives, motor starting cabinets, 
magnetos for fan speed indication and damper motors 


FAN DATA 


900/600/300 RPM 


Volume Per Fan Static Pressure 

(cu. ft. per min.) (in. of water) 
120,400 2.12 
166,000 1.25 
110,000 1.37 
125,000 2.00 
167,600 1.25 


To be sold as a lot for removal by purchaser. 


The system is to be discontinued in 1961. Approximately 
half of the equipment will be available about May, 1961, 
the balance about September, 1961. It is considered by 
owner to be in excellent condition: however, purchaser must 


Subject to Prior Sale 
For further information write: 


FS-4923, 


Classified Adv. Div., P.O. Box 12, New York 36, N. Y. 


POWER 


FOR SALE 


G. E, TURBINE GaNERATOR 
M.—1000 K 
extra set of new 


Mode! V8—0 17000 
900 A.P.M.—150 


offer tokes ony or oll. a 
Public Utility now reploced 
BONDSVILLE REALTY 
INCORPORATED 


BONDSVILLE, MASS. 
Phone: ATios 3-3289 


538 om Reader Service Card 


MODERN POWER BOILERS 


2—Babeork & Wileox — 265.000 s—750 psi 


i—Combustion-£ 75.000 psi 

—Babdeock i — 70.0002 

i—Riley — 60,0002 pei 

tien-€ ing pei 

45,000 +450 


j—Babeock & Wileox — 27.8002 +—450 psi 
— = 
= 181000 psi 


WARNER, NEW HAMPSHIRE 


3 on Re 


ard 


BARGAINS! 


1050 HP FAIRBANKS-MORSE DIESEL 
MODEL 32, 7 CYL, 257 RPM, 726 KW, 
FM 3/60/2400 WITH EXCITER, SWITCH- 
BOARD, ETC. VERY LOW PRICE. 


3000 CFM WORTHINGTON AIR COMPRES- 
SOR 2 STAGE, HORIZONTAL, 164 RPM, 5 
STAGE CONTROL. 650 HP 3/60/440 SYN- 
CHRONOUS MOTOR. COMPLETE ACCES. 
SORIES. 


WHISLER EQUIPMENT CO. 
1908 Railway Exchange Building 
St. Lowis 1, Mo. 


WANTED 


WE PAY 
s CASH = 
Transformers 
ALLIED co. 
710 MAIN ST., MEMPHIS, TENN. 
BOX 1638 — PHONE JA 7-168) 


Circle 534 on Reader Service Card 


WATER PUMP 


Dean Brothers Pumps, Ine., Indi . 

Steam Operated- Size 14° x x 1 No. 63201- 
‘Durable’ Duplex, Bnd Packed, Pot Valve Plung- 
er Pump, 2.61 Gals/Stroke of One Side, Normal 
bo iad Strokes per Min.—20g Gals per Min. 
apacity. 


FOWLER, DICK & WALKER 
BINGHAMTON, NEW YORK 


~ Circle 535 on Reader Service Card 
266 


Circle 536 om Reader Service Card 
‘GET CASH NOW 


for your new surplus motors. 


collect! 
Circle 537 on Reader Service Card 


on Service Card 


SEARCHLIGHT 


EQUIPMENT LOCATING 


SERVICE 


No Cost or Obligation 


This service is aimed at helping you, the 

reader of “SEARCHLIGHT”, to locate Sur- 
plus new and used power equipment not 
currently advertised. This service is for 
USER-BUYERS only. How to use: Check the 
dealer ads to see if what you want is 
currently advertised. If not, send us the 
specifications of the equipment and/or 
components wanted on the coupon below, 
of on your own company letterhead to: 


SEARCHLIGHT EQUIPMENT 
LOCATING SERVICE 
c/o POWER 


Classified Advertising 
P.O. Box 12, N. Y. 36, N. Y. 


Your requirements will be brought prompt- 
ly to the attention of the equipment deal- 
ers advertising in this section. You will 
raceive replies directly from them. 


SEARCHLIGHT EQUIPMENT 
LOCATING SERVICE, 

c/o Power. 

P.O. Box 12, N.Y. 36, N.Y. 


Please help us to locate the following 
used equipment: 
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2900 yoits A.C 
DIESEL GENE ' 
Model G.0.8.—8 
2360 volts A.C. 
— 
i—Babeock & Witeex 100,000 2 pri 
3 MIDWEST BOILER & TURBINE CO. 
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+ 
| 
| 
| 
‘ircle 53 se 
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. 
g iy TITLE COMPANY 
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SEARCHLIGHT SECTION 


Steam /hr. Temp. 
122,500 $65 850 
121,650 565 450 

60,000 435 730 
74,000 280 500 
55,000 240 a 
DF Double Furnoce, SF Single Fufnoce (illus- 
troted), bent water tube boilers w/ecen- 
omizers ond superhecters, 8 & W's ond 
Foster Wheelers. 
H = Header type, straight tube, B & W. 
a» 3 drum, single furnace, Wickes. 


Supply, 


315 Oriskany $t., Yorkville, N.Y. 
Uties, N.Y. Ph. RE 64621, RE 2-4513 


RING Ph., 60 Cy. 
Volts Speed 


(heist) 


‘(hotet) 


Volts 
2300 1800 
2200/440 720 
2200/440 3 1206 
440 
490/220 
440/220 
SQUIRREL CAGE MOTORS 
Elliott 


= 


33 


aenorsene 

= 

@-s 


37 Years Dependable Service 


CIRCUIT BREAKERS, 


iD.» 
1—600 Amp., Whse., 7.5 KV, New. 


D. C. MOTORS 
Volts Make Type 
2340 El. /brg. 
230 GE cD 
238 cD 


MOTOR = SETS 
Motor 


250/125 
250 


125 
250 

22 240/120 
2200/440 250 


TRANSFORMERS 60 Cy. 
kra, Al Ch. 2400/4160Y—600 3 ph. 
506 kya, G.E., 13800- v. 


2400—240/120 ¥. 
2400—240/480V. 
E., . Pyr. 
13,800—480 V. 
4156 240 v. 


3—100 G.B. 2400—120/240 Pyt 


GASOLINE—ENGINE GENERATOR SETS 
3--37% kva, 1800 R, 220 V 8/60, Comt’L., 6 


only partial listing 


stepHen H LL « co. 


HARRY J. RICE, 
625 ADAMS st. F HOBOKEN 2, N. J. 


Circle 540 on Reader Service Card 
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FOR SALE 


3—300 H.P. Erie City Economic Boilers 150 
PSI. Complete steom plant now in opera- 
tion. Available Sept. 30. Available with 
underfeed stokers or gas-oil combination 
burners. 


James H. Moore & Company 
P. ©. Box 963 
Ook Ridge, Tennessee 


2500 Pst Vi 1R-ES3 
6c 


. 
Norwalk TRS-4 
cr 
and iR-ES3 
| CP TCB-2 


) 100 PS F 
100 PSt 26-15n18 ing PRE 2 
110 PSi 22-13n14 Sullivan WH 4 
AMERICAN AIR COMPRESSOR CORP. 
Chem. Rood, North Bergen, N.J. UN 5-1397 


~~Circle 541 on Reader Service Card 


Circle 545 on Reader Service Card 


FOR SALE 


Two Riley-Stoker Boilers with auxiliary 
equipment. Two hundred pound working 
pressure 35,000 pound steam per hour 
each. Both units maintained in “As New” 
condition, normal wear excepted. 
Prospective purchasers please request list 
of auxiliary equipment. 
Purchaser to remove units. 

The Dow Chemical Compony 

Texas Division 

ATTENTION: Purchasing Department 

Freeport Texas 


TURBO-GENERATOR 
AND BOILER 


New—Unused—in Original Cases G. E. 
16,500 kw Turbine Generotor Preferred 
Standard—H2 Cooled C. E. 175,000 Ibs/ 
hr Steam Generator 


ATTRACTIVELY PRICED 
For Further Information—Contact 


Ebasco International 
100 Charch S$?., New York 7, N. Y. 
ATT. J. Forsyth 


Circle 542 on Reader Service Card 


c “stage, 


2—8 
psi, Stoker tired. 1945. 


1—Babcock a, #32E coal pulverizer, 
air swept, 


x trough belt conveyor. 
1—Riley Attrita coal pulvy., 75 HP 
PERRY EQUIPMENT CORP. 
1422 N. 6th Philadelphic 22, Pa. 
Phone: POplar 3-3505 


woter-tube boilers, 100 


~~ Circle 546 on Reader Service Card 


NORTHERN OVE OVERHEAD | FRAVELING CRANE 
ap 

by Northern Werte 
center to center of bridge truck wheels. Fish bel y 
type crane bridges, 40° high at 

Electrical wipment 220 

A.C. Holst Motor Induction, ‘type KET 95a. 
Model 11 E 381, Form 82 Amp. 25-1LP 
Cont, 1200/600 Pali ‘oad, with heavy duty 


electric brake 
Induction, Type KTR 956, 
13.8 Amp. 5-H.P. Cont. 1060- 


1 
Bridge Drive Motor: G.E. Induction, Type CA-6- 
10-1200, Model C3628, Form CA. 27.6/ 
10-H.P, Cont. 1060-B.P.M. Full load. 
Limit Switch, Emergency Breaker Switch, 
260 lineal feet 3-line copper trolley wires, insula- 
tors, brackets and tighteners and three pole, 3- 
renewable fuse safety switch. 
FOB Minnesota, om truck or railway flat 
car. $5,200.00. 


‘ARTHUR G. PORTER 
6345 Washbure Ave. Se., Minneapolis 25, Minn. 
Phone—UNion 9-2434 


AXIAL FLOW 
FANS 


From unfinished Battie 
Cruiser "Hawaii" 


All New! Installed 
but never run! 


RELIANCE MOTORS—ALL 440/3/60 
22580 CFM @ 3.4" static pressure; 25 HP A 1760 
RPM—39" 1D top; 54° OD bottom; 40° long. 
18310 a static pressure; 15 HP @ 1760 
86" 1D beth ends; 36° long. 
17750 pt 3° static pressure; 15 HP @ 1760 
RPM. “4” 10 beth ends; 36” long 
17475 ore static pressure; (5 HP @ 1760 
1D beth ends; 36” long. 
17046 4 static pressure; 17% HP 1755 
RPM—36" 1D top: 51” OD bottom; 
aie static pressure; 15 HP 2 = 
1D tep; 51” OD bettem; 37° 
16000 A static pressure; 15 HP @ 
M—36" 1D top & bottom; 37° long. 
15840 on 3. static pressure: 15 
RPM 1D top; 51° OD bottom 
15320 4” static 15 HP 
10 top; Si” OD bettem P 
13815 crm Static pressure; 2%, @ 
1760 R both ends; 
10300 CFM @ 2.85" stati HP 
top: fo: 33° 


T? r Static pressure; 742 HP @ 1750 
1D top: 36° OD bottom; 39%,” 


16065 
RPM 


6820 ore 
RP 


5900 CFM 3° static pressure; 35 HP @ 1760 
RPM 1D beth ends; 31° length. 


5160 static pressure; 3 @ 3450 
RP both ends; 30° lon 


4800 CFM state 3 3450 
10 + 30° tong. 


3700 CFM @ - om pressure; 3 HP @ 3450 
RPM—25" 1D both ends; 30° long. 


3000 cee 3.4” static 3 HP M50 
beth ends; 30° long. 


2200 CFM 3” stati 1%” HP 


THE BOSTON METALS CO. 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 


~ Circle 543 on Reader Service Card Circle 547 on Reader Service Card Circle 548 on Reader Service Card 
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UNASSEMBLED 
lole 
‘ 150 G.E. 440/220 Syn 
lee. 65 G. B 
' 
| 400 uve 
mat 406 2300/4606 3—333 kva 
350 7300/4000 3—200 kra 
goo 2300/4000 3—167 Wase., 4 
306 2300/4060 3—150 kra. Al. Ch., 24 220 
300 7300/4006 kee, 18.200—2300 ¥ 
200 2200 : 
440/220 
440/320 
156 2200/4406 
3200/440 
100 440 i 
100(2) 440 
100(2) 4000/2300 
lev 
440 
Circle 544 o 
COMPRESSORS 
Ne better values at any price 
| 4x7 CP_TCB3 
100 P 
PS 
350 P 
350 P 
100 Pt 
125 PBI Joy Wa 102 
00 PS! Ing. ES-Chic. P.T 
PSI 17-10%x14 IR, XRB-CV 
‘an 
ae 
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This index is a service to readers. Every effort is made to maintain its accuracy, but POWER can- 
not assume responsibility for errors or omissions. When a star appears after the name, the adver- 
tisement does not appear in this issue but appeared in an issue within the previous three months. 


Naleo Chemical Co. 


National Peptsitten of Power & 
Mechanical Engineering 


National Tabe 
Div. of U.S. Steel 
Niagara Blower Co. 


Norfolk & Western Railway 
North American Mogul Products Co. 


OPW-Jordan Corp. 


Peerless Pump, ye Div. 
Pood Machy. Chemical Corp. 


Penberthy Mfg. 
Pennsylvania Crusher Div. 

Bath Iron Works Corp. 
Pennsylvania Pump & Compressor Co. 
Pfaudier Permatit, Inc. 

Pfizer & Co., Inc., Charles 

Chemical Sales Div. 

Phelps Dodge Copper Prodacts Corp. 
Philadelphia Gear Corp. 


Pittsburgh Piping & Equipment Co. 
Porter Co., Inc., H. K. 
Forge & Fittings Div 
Powell Co., Wm. 
Powers Regulater Co. 
Pratt Company, Henry 


R-P & C Valve Div. 
Amer. Chain & Cable Co., Ine. 
Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 
Raybestos-Manhattan, Inc. 
Packing Div. 
Reliance Gauge Column Co. 
Rempe Company 
Republic Flow Meters Co. 


Republic Steel Corp. 
Steel & Tubes Div. 


Research-Cottrell, Inc. 
Revere Copper & Brass Inc. 
Ridge Tool Company 

Riggio Co., Inc., Frank D. 
Riley Stoker Corporation 
Robven Backing Ring Co. 
Rohm & Haas Co. 


Sarco Company, Inc. . 

Schaub Engineering Co., Fred H. 
Schoonmaker Co., Inc., A. G. . 
Scovill Mfg. Co. 

Smith Corp., A. 0. 
Southwestern Engrg. Co. .... 
Spence Engineering Co. 

Squires Co., C. E. 
Standard Oil Co. of Indiana 
Stephens-Adamson Mfg. Co. 
Stickle Steam Specialties Co. 
Stock Equipment Co. 

Strong, Carlisle & Hammond 
Superior Combustion Industries, Inc. 


T 


Terry Steam Turbine Co. _. 


Thompson- Prod. Co., Ine. 
Tapeo Group 


Todd Shipyards Corp. 
Products Div. 


Trinity Equipment Corp. 
Taube Turns 
Div. of Chemetron Corp. 


U 

Union Asbestos & Rubber Co. 
Fibrous Products Div. 

Union Iron Works 

United Electric Coal Companies 

United States Motors Corp. 


United States Rubber Co. 
Mechanical Goods Div. 


United States Rubber Co. 
Textile Div. 


Universal Atlas Cement 
Div. of U. 8. Steel 


v 


Velan Engineering Co. 
Vibration Mountings, Inc. 
Company 

Viking Pamp Co. 

Virginia Gear & Machine Co. 
Vogt Machine Co., Henry 


w 


Wallace & Tiernan Inc. 
Walworth Company 
Warren Pumps, Inc. . 
Western Chemical Co. 
Western Precipitation Corp. 
Westinghouse Electric Corp. 


Westinghouse Electric Corp. 
Sturtevant Div. 


Wheeler Mfg. Co., C. H. 
Where to Bay 

Wickes Boiler Co. 

Wiedeke Co., Gustav 
Williams Gauge Co., Inc. ... 


Wolverine Tube 
Div. of Calumet & Heela, Inc. 


Worthington Corp. . 


Y 

Yarnall-Waring Company 

Yuba Heat Transfer Div. 
Yuba Consolidated Industries . 
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Tulane University 
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Wabash Power Equipment Co. 
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Zidell Explorations, Inc. 
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CHIEF 
ENGINEER 


ze Valves) 
keen perféfming 
like neWe 


“Valves, like any vital piece of plant equipment, must be kept in 
top working order at all times. And with R-PaC Bronze Gate 
and Globe Valves this is no problem, for these valves have 
renewable seat rings. Made of durable 500 Brinell Stainless 
Steel, or Copper Nickel, seat rings can be screwed in or out if 
replacement is necessary. Moreover, when servicing is required, 
the union bonnet permits fast, easy access to internal parts.” 
The stems of R-PaC Bronze Valves are made of special 
Aluminum Silicon Bronze (CORADUR) to afford high resistance to 
corrosion and seizure. Their full plug design makes them ideally 
suited for throttling in steam, water, oil and/or gas service. Air- 
cooled, cross-type handle gives added ease of operation. 
These features, and many others, are available with R-PaC 
Bronze Gate and Globe Valves in the 200 and 300 pound classes. 
Contact your R-PaC distributor for complete informa- 
tion about these valves as well as R-P&C’s complete line of 
electric furnace iron, cast steel, bar stock and forged steel valves. 


VALVES 


R-P aC Valve Division, American Chain & Cable Company, inc. 


Reading, Pa., Atlante, Boston, Chicago, Denver, Detroit, Houston, New York, 
Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn, 


For more facts circle 370 on Reader Service card, p 115 POWER * SEPTEMBER 1960 
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Al‘s extensive field laboratory is located in California’s Santa Susana Mountains. 


Woodcut by Edword Kysar. 


How can A.I. facilities help you plan a Nuclear Program? 


In the picturesque Santa Susana mountains near Los 
Angeles, Atomics International has built an extensive 
field laboratory for research, engineering and testing in 
the nuclear sciences. Here, and at a headquarters complex 
in the valley below, men who pioneered the creative uses 
of atomic energy are applying their experience to develop 
advanced nuclear reactors and associated equipment. 

Fourteen years of experience in developing various 
types of reactors for the Atomic Energy Commission and 
other organizations have given the men of Atomics Inter- 
national a collective background unparalleled in the indus- 
try. The facilities at their disposal are among the most 
sophisticated and extensive in the world. 

Results of Al’s work have been demonstrated in proj- 


ects for the AEC which include the Organic Moderated 
Reactor Experiment at the National Reactor Testing Sta- 
tion in Idaho and the Sodium Reactor Experiment at the 
company’s field laboratory. Additionally, AI built and is 
operating SNAP II, a 220 pound prototype reactor to 
produce three kilowatts of electricity for space vehicles. 

Atomics International is also building large power 
reactors for electric utilities in Ohio and Nebraska under 
AEC programs. Studies are underway for other power 
reactors in the United States and Europe. Research reac- 
tors have been built by AI for Denmark, Germany, Italy, 
Japan, Puerto Rico and several sites in the United States. 

For details contact: ATOMICS INTERNATIONAL, Canoga 
Park, California, U.S.A. Cable address: ATOMICS. 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


Other offices in: Washington, D.C., U.S.A.) Geneva, Switzerland. Affilicted with: INTERATOM, Bensberg/Cologne, Federal Republic of Germany and DYNATOM, Paris, France, 
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CENTRIFUGAL 
COMPRESSOR | 


PROCESS 


TAIL GAS WAGS PROCESS, 
SAVES POWER COSTS 


In less serious moments we call it “tail- 
wagging.” Actually, it’s the art of taking 
substantial amounts of power frorn process 
exhaust or “tail” gases. By making the 
tail wag the dog . . . putting this power 
back into the process . . . major increases 
in efficiency can be obtained. 

The key machine is the turbine gas ex- 
pander that returns power to the process 
by serving as a prime mover. In one 
process, for example, a centrifugal com- 
pressor delivers air to the process. After 
reaction, in which the oxygen is removed, 
the residue or ‘tail’ gas leaves the process 
at extremely high temperatures and under 


pressure. Passed through a turbine ex- 
pander, this gas does useful work. 

This work can be applied to driving 
generators, blowers or geared to recipro- 
cating equipment. If used driving a cen- 
trifugal compressor, it can supply as high 
as 85°, of the driving power. An auxiliary 
motor or steam turbine can provide the 
make-up and start-up power. 

Recent developments in design, mate- 
rials and manulacture have now made 
“tail-wagging” with high horsepower, high 
temperature turbine gas expanders possible 
for a variety of processes. At Worthington 
we have answers you need to make a com- 


plete study of this new opportunity for 
process plant economy. For information 
about “‘tail-wagging” (turbine gas ex- 
panders and their application) please write 
Worthington Corporation, Expander Sec- 
tion (48-10), Wellsville, New York. 
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